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PREFACE 


This book was written to explain the features that make 
Commodore's new Plus/4 home computer a useful advance in the 
home computer field. You'll read about the computer's improved 
keyboard, its eight programmed function keys, and a new version 
of BASIC that has more than twice the number of commands that 
are built into the Commodore 64. In addition, you'll learn about the 
built-in software, simple drawing commands, screen windowing, 
and all the other special features of the Plus/4. 

Part | explains the Plus/4 features, accessories, and software, 
and discusses how to choose and set up your computer system. I[n 
Chapter 1, the features of this new computer are described, while 
Chapter 2 compares the Plus/4 to other home computers and 
provides charts that show you what distinguishes the features of 
the Plus/4 from those other computers, including the popular 
Commodore 64. 

Chapter 3 explains how to choose the additional equipment you 
will need. It tells you about the Plus/4 peripherals, including the 
Model 1541 disk drive and a variety of printers. Both the 
Commodore printers and some printer models that are not made 
by Commodore are examined and discussed. This chapter tells you 
which of the Commodore 64 peripherals are compatible with the 
Plus/4 (and which aren't), and it gives you advice on building a 
home computer system that is tailored to your requirements. The 
difference between types of computing equipment, such as the 
difference between dot-matrix and letter-quality printers is 
explained, so you can make informed decisions before you buy. 

Chapter 4 shows you how to set up your home computer 
system. Thus, the information in Chapters 3 and 4 teaches you 
what you need to know to select and set up your entire system 
without naving to refer to other manuals. 


Next, Chapter 5 explains the software programs that are built 
into the Plus/4. This chapter describes each program and provides 
a demonstration of how the programs can work together. Then, in 
Chapter 6, the types of software available, and what that software 
can do, is explained. You'll also be advised on how to investigate 
software before you buy. The chapter also contains a reference 
chart of the commands used for loading and saving software, as 
well as other disk commands. 

Part li teaches you how to use the keyboard. it gives a complete 
explanation of alt the keys on the Plus/4 keyboard and includes a 
summary section at the end of each chapter for quick reference. 

Chapter 7 offers introductory keyboard exercises and BASIC 
lessons So you can see how easy it is to use the Plus/4 computer. 
Next, Chapter 8 teaches you mathematical operations and some 
additional BASIC lessons. Then, Chapter 9 shows you how to use 
the Function Keys. it explains how these eight keys work and 
discusses a simple procedure for redefining them to suit your 
programming needs. 

This book aiso contains an extensive glossary that explains many 
computer terms. Three appendices briefly describe the many 
BASIC commands as well as the commands used by the built-in 
machine-language monitor. A large index helps you find information 
quickly, The book also offers insightful advice, step-by-step 
tutorials, problem-solving tips, and careful explanations so that 
even those who suffer from computerphobia can understand. 

For those pianning to buy a home computer system, this book 
provides indispensable facts about the Commodore Plus/4 and its 
peripheral computing equipment. For thase who have bought the 
Plus/4, this book teaches in a clear and simple style how to use the 
newest computer from Commedore, the number 1 home computer 


company. 
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INTRODUCTION 


Since introducing the PET® computer several years ago, 
Commodore Business Machines, Inc. has been the industry leader 
In manufacturing low-priced versatile home computers with state- 
of-the-art technology. The PET, at $795. was the first computer 
priced under $1000. The VIC-20, which offered both color and 
advanced graphics, was the first computer priced under $300. The 
Commodore 64, originally priced at $595, combined 64K of RAM 
memory with sophisticated sound and graphics capabilities. 

Each Commodore home computer fed the way in price and 
features, and each was designed to fulfill the desires of computer 
buyers. Now, in response to the current demands of well-informed 
consumers, Commodore has departed from the game-playing 
emphasis of most home computers to introduce the Commodore 
Plus/4, its first new home computer since the Commodore 64 was 
unveiled in 1982. Commodore originally announced the new 
computer under the name Commodore 264: the Plus/4 iS 
essentially the same machine as the Commodore 264, 
Commodore changed the name and also Clarified its decision to 
include built-in software. 

The Plus/4, which Commodore calls its productivity computer, is 
designed for use in practical computing so that the home computer 
can become a serious utility instead of a fascinating toy. The Plus/4 
combines Commodore's traditional trend of low prices for a 
computer and its extra computing equipment with the following 
features: 


* Built-in integrated software package. 


° 64K of built-in RAM memory, with over 60K of memory 
available for use. 


* Eight defined function keys, which include a HELP key. 
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* Built-in drawing commands. 
* Expanded BASIC. 


* Screen windowing and many editing functions. 


121 colors. 


Easy-to-use music commands. 


* Easy-to-use programming and disk-handling commands. 


A built-in machine-language monitor. 


You'll find that the Plus/4 runs superior home- and personal- 
management software (Fig. |-1}, and offers some excellent 
educational and developmental benefits for children (Fig. |-2). 
‘These features make the Commodore Plus/4 a true family 


computer. 





Fig. |-1. Home- and personai-management software. 
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Fig. 1-2. Educational and developmental software. 


BUILT-IN SOFTWARE FOR THE PLUS/4 


The software built into the Commodore Plus/4 is an integrated 
package of four programs: 


1. Word processor, 
2. Spreadsheet 
3. File manager. 


4. Graphics generator. 


Integrated software lets you switch between programs and 
transfer information from one program to the other. Since 
information is easily shared between programs, the integrated 
software has the effect of being four programs in one. Not only 
does program integration save time, but it also increases the 
potential of each of the programs. Although each of the four 
programs has fewer features than the many versions of the 
programs that are sold individually, the advantage of having 
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integrated programs make this package more versatile than 
separate programs. For example, you can write a letter using the 
word processor and, while the letter remains intact in computer 
memory, get addresses from a list organized by the file manager. 

The built-in programms are automatically loaded when you press a 
function key. You switch between the programs with a simple 
command. 


OTHER SOFTWARE FOR THE PLUS/4 


Commodore and other software producers are offering a variety 
of software packages for the Commodore Plus/4. Many of these 
programs reflect the practical uses for which Commodore 
designed the Plus/4. For example, you'll be able to choose from 
among several word processors and financial programs as well as 
packages designed for specific business applications (Fig. +3). In 
addition, programs designed for Commodore’s other new 
computer, the Commodore 16, will also run on the Plus/4. 





Fig. |-3. Business applications software. 
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The selection of software that Commodore is releasing for the 
Plus/4 includes many of the best programs Presently available for 
the Commodore 64 (Fig. |-4), such as LOGO, Easy Calc, and the 
Manager, as well as new Programs, such as Script/Plus (a word 
processor), B-Graph {a statistical! analyzer and graphics generator), 
and a number of business programs (such as general ledger, 
accounts receivable, payroll, etc). You can also run educationa! 





Fig. |-4. Some of the better software programs. 


programs, adventure games, and arcade-type games. Besides the 
software offered by Commodore. several independent software 
companies will offer a variety of programs tor the Pius/4. 

software that runs on the Commodore 64 or the VIC-20 does 
not, unfortunately, run on the Plus/4. Commodore has. however, 
been working with outside software developers for over a year to 
ensure that a plentiful variety of software is available. 





Chapter 7 


THE PLUS/4 
HOME 


COMPUTER 
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The Commodore Plus/4 (Fig. 1-1} is the first 
new home computer Commodore has 
introduced since the phenomenally successful 
Commodore 64 made its debut in 1982. 
Commodore sold over one miilion VIC 20's and 
two million 64's by combining powerful smal 
computers and low prices. The Plus/4 follows 





this tradition. 

Commodore cails the Plus/4 its “productivity computer” because 
the Plus/4 was designed with practical applications and ease of use 
in mind. A lot of the software for the Plus/4 is intended for those 
personal and small business applications that include word 
processing, financial planning, and record keeping. 


FEATURES OF THE PLUS/4 


Unlike a jot of home computers, the Plus/4 computer is not a 
glorified game machine. Instead, the Plus/4 offers the features 
discussed in the following sections. 


Built-in Software 


The Commodore Plus/4 computer has a built-in integrated 
software package. Integrated software combines several 
compiementary software programs into one package. The 
programs are loaded automatically when you press the appropriate 
function key. You can move between the programs and use them 
together The integrated package in the Plus/4 contains four 
programs: 


1. A word processor for writing and editing documents quickly. 


2. A file manager for storing information, such as addresses and 
inventories, in records that are easy to access and reuse. 
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3. An electronic spreadsheet for charting and calculating groups 
of information, such as budgets, financial records, and diet 
programs. 


4. Agraph generator for drawing bar and point graphs that 
depict spreadsheet results that can be incorporated into a 
document written with the word processor. 


You can get data from the file manager and the spreadsheet 
programs while you're writing a report using the word processor. 
Then you can draw graphs to illustrate the important results you 
calculated while using the spreadsheet. To do this, you just issue a 
simple command and go back and forth between the four programs. 
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The advantages of built-in software include the following 
features: 


1. You don't have to use a disk drive or a cassette tape recorder. 
The software is permanently contained inside the computer 
and is always present for your use. 


2. You don’t have to worry about losing or damaging the 
software. 


3. You don't have to wait while the software is loading into the 
computer memory. 


Built-in 64K RAM Memory 


The Plus/4 computer has just as much built-in memory as the 
Commodore 64. However, though both computers have 64K of 
RAM, the Plus/4 has over 60K bytes available for use, while the 
Commodore 64 has just less.than 39K bytes available. This means 
that you can run and write longer programs and can store more 
data in the computer's memory. 


A Variety of Add-On Equipment 


Most of the Plus/4 peripherals are the same equipment used 
with the Commodore 64 and the VIC 20, but some of them are 
specially designed for the Commodore 16 and the Plus/4. This 
equipment is described below: 


- The Commodore 1541 disk drive shown in Fig. 1-2 was made 
for the Commodore 64 and VIC 20, but it also works with the 


Plus/4, 


Fig. 1-2. Commodore 1541 disk 
drive (Courtesy Commodore 
Business Machines, Inc.). 
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« New and previously introduced printers, all of which work with 
all Commodore computers. These include the new MPS 802 
dot-matrix printer (Fig. 1-3), and the 1520 printer/plotter (Fig. 
1-4). You can also use printers made by other companies, 
though these usually require the additional purchase of a 
special interface cable. 


Fig. 1-3. Commodore MPS 802 
printer (Courtesy Commodore 
Business Machines, inc.). 


Fig. 1-4. The Commodore 1520 
printer/plotter (Courtesy 
Commedore Business 
Machines, Inc.}. 





* The new 1531 Datassette™ cassette tape recorder (Fig. 1-5). 
Note that you can't use the Datassette™ that works with the 
Commodore 64 and the VIC 20. (Confusingly, that Datassette™ 
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is called both the C2N and the 1530, but it's the same 


machine.} 

* A monitor specially designed to dispiay the pictures that 
computers produce (Fig. 1-6). Commodore makes several, but 
any monitor can be plugged into your Plus/4 computer. (By 
using the tv switchbox and rf cable that come with the Plus/4, 
you Can use a television set to display the computer video. 


In Chapter 3, we’ll explain more about these and other devices. 


Fig. 1-5. The 1531 Datassette 
recorder (Courtesy 
Commodore Business 
Machines, Inc.). 





Fig. 1-6. A Commodore 
monitor (Courtesy 
Commodore Business 
Machines, !nc.}. 
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Compatibility With the Commodore 16 


The Pius /4 computer is compatible with Commodore's other 
new home computer, the Commodore 16. All the software for the 
Commodore 16 will also run on the Plus/4. In addition, all the 
peripheral computing equipment is interchangeabie. There are two 
major features that distinguish the Plus/4 and the Commodore 16: 


1. The Commodore 16 has 16K of built-in RAM memory, while 
the Plus/4 has 64K of built-in RAM memory. 

2. The Plus/4 has built-in software; the Commodore 16 does 
not. 


The built-in software and larger memory of the Plus/4 make it the 
more sophisticated machine. 


Comfortable Easy-To-Use Keyboard 


lf you're going to use your computer often, especially for word 
processing, the quality of the keyboard is very important. Some 
home computers have keys that are more like those on a calculator 
than on a typewriter and after a while you notice the difference. 
The Plus/4 computer has a typewriter-quality keyboard, which 
means that the keys are large, well-spaced, and curved (concave} 
to fit your fingers comfortably. The keyboard is shown in Fig. 1-7. 





Fig. 1-7. The Commodore 
- Plus/4 keyboard (Courtesy 
Commodore Business 

Machines, Inc.). 





Four Separate Cursor Keys 


The place on the screen where you are entering data can be. 
controlled by the cursor keys. These keys are arrow-shaped and 
are detached from the other keys so they‘re easy to find. They are 
located in the lower right-hand corner of the keyboard. You don't 
have to take your eyes off the screen or use the SSSMHREF: key in 
order to move the cursor quickly around the screen. 


~ 
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121 Colors 


The Commodore Plus/4 has 16 basic colors available. They are 
given in the following list. 


1 Black | 9 Orange 

2 White 10 Brown 

3 Red | 11. Yellow-Green 
4 Cyan 12. Pink 

5 Purple | 13 Biue-Green 
6 Green 14 Light Blue 
7 Blue | 15 Dark Blue 

8 Yellow 16° Light Green 


Each of the sixteen colors (except black) has eight shades, called 
luminances. Commodore says that you can get 128 colors (16 
colors times 8 shades), but black only comes in one shade (what. 
after all, is light black?). So there are actually 121 colors (15 colors 
times 8 shades, plus black). Still, 121 are a lot of colors. : 

You might also wonder what dark white could be. The 
luminances of white are from bright white to grey. Lest you 
assume that some color shades repeat, be assured that, for 
example, there is no shade of BLUE {color 7) that is the sare as 
any shade of DARK BLUE {color 15). 

You can select colors (but not shades) directly from the 
keyboard. This is explained later in Chapter 7. You can select colors 
and shades using the very simple COLOR command. You can 
-Select the color of the screen background, the border, and the 
characters that appear on the screen. When you are in one of the 
high-resolution or multicolor graphics modes, YOu can select 
additional screen colors. 


Programmed Function Keys 


These keys speed up the loading of software, the saving and 
listing of programs, and the performance of other repetitious tasks. 
Function key = loads the built-in software programs. 

Most of the function keys will have different functions when you 
are using commercial software. Software developers normaily use 
the function keys to display menus instantly, to change-screen 
colors, to print results on a printer, etc. In addition, you can easily 
program these keys to do what you want them to do. It is much 
easier to program the function keys on the Plus/4 computer than it 
is to program the Commodore 64 function keys. Later, in Chapter 
9, you will learn how simple it is to program the function keys. 


The 3ES= Key 


This special function key helps diagnose errors when you are 
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writing a program in BASIC. When you are using commercial 
software, the SHHERIE key gives other kinds of assistance; usually 
the =BREEFE key is used to display a brief description of the keys 
and commands used in the program. 


_A Powerful and Sophisticated Version of BASIC 


BASIC 3.5, which is the computer language built into the Plus/4 
computer, is an easy-to-learn set of commands for telling the 
computer what to do. This expanded version of BASIC contains 
over 75 commands, including: 


» Graphic plotting commands, such as CIRCLE, BOX, and PAINT. 
¢ Easy-to-use SOUND and COLOR commanas. | 
« Commands for dual disk drives, such as BACKUP and COPY. - 


¢ Print-formatting commands, such as PRINT USING and 
PUDEF. — | 


+ Structured BASIC commands, such as DO, LOOP, WHILE, and 
UNTIL. — 


¢ Debugging commands, such as TRAP, TRON, and TROFF. 


All the BASIC commands are listed and briefly described in 
Appendix A. 


Built-in Drawing Commands 


These commands are easy to Jearn. With these commands, you 
can draw both simple shapes and. intricate designs. For example, 
all you do to draw a box is give the X,Y coordinates for the top left 
corner and the bottom right corner. The command BOX, 10,20 
100,100 draws a rectangle, as shown in Fig. 1-8. | 


Four Graphic. Modes 


Each of the four graphic modes lets you choose different 
| conditions and features for desig ning pictures on your screen. 


High-Resolution Graphics 


In this mode, you can control each of the 64,000 dots that make 
yp your screen. This means you can draw highly detailed pictures. 


Split-Screen High-Resolution Graphics 


in this mode, the top three quarters of the screen displays 
graphics and the bottom of the screen displays up to five lines of 
text. You can see the commands you type in at the same time that 
you see the design you commanded your computer to draw. Fig. 
1-9 illustrates the split-screen high-resolution mode. | 
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Fig. 1-8. A rectangle drawn 
using the BOX command. 
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_ Fig. 1-9. Drawing in the split- 
screen high-resolution graphic 
mode. 





Mutfticolor Graphics 


In this mode, you can use more color in your designs than is 
possible in the high-resolution mode. However, each dot on the 
screen is twice as wide, so you can contra! only half as many dots 


(32,000). | 


Split-Screen Multicolor Graphics 
Like the split-screen high-resolution mode, this mode displays 
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graphics in the top three quarters of the screen and displays up to 
five lines of text at the bottom of the screen. 

The short programs given in Figs. 1-10 through 1-13 demonstrate 
the power and simplicity of the graphic commands that are built 
inito the Plus/4 computer. 


S GRAPHIC 1,1 

19 FOR X = 4@ TO 86 

20 X =X + 18 

3@ CIRCLE, 100, 1860, G8, x 


42 NEXT X 





Fig. 1-10. Circular graphic design drawn by the CIRCLE command. 


5 GRAPHIC 1,l 

1@ FOR X = 20 TO 98 

26 X= X+ 1G 

36 CIRCLE, 180, 80, X, 3B 


49 NEXT X 





Fig. 1-11. Second circular graphic design drawn by the CIRCLE command. 
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5 GRAPHIC 1,l 

18 FOR X = 18 TO 189 
26X=X + 19 

39 Y= Y+ 16 

4@ BOX, 50,58, X,Y 


38 NEXT X 





Fig. 1-12. Graphic design drawn by the BOX command. 


3 GRAPHIC 1,1 

19 FOR X = 18 TO 366 
20X=X+ 58 

36 BOX, 58, 56, 168, 106, x 
4@ NEXT X 





Fig. 1-13. Second graphic design drawn by the BOX command. 


in addition to the high-resolution and multicolor graphic modes, 
the Plus/4 keyboard contains a full set of graphic symbols that you 
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can use to create a variety of designs. These keys are explained in 
detail in Chapter 7. 


Screen Windowing 


This feature lets you separate part of the screen into a smaller 
work area. By using this feature, you can create a smaller screen, 
or window, within the regular screen that your computer displays. 
A screen window is shown in Fig. 1-14. 

After you follow the simple steps for setting a screen window, 
preryihing you type will appear inside the window. Whatever _ 

jppears on the rest of the screen is not affected. Chapter 7 will 
explain more about screen windows, including how to set and how 
to clear them. 


Fig. 1-14. Text displayed ina 
Screen Window. 





Other Features 


In addition to the preceding, the Plus/4 computer offers the 
following features: 


« A 40-column by 25-line screen display. 


¢ Color selection from keys or from the COLOR command. 


¢ A large selection of graphic symbols displayed on the fronts of 
the keys. 


¢ Reversed-image characters. 


. . 
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* Flashing characters, which you can also combine with reversed 
imaging to display characters that flash in reversed image. 


* Two sound generators so you can create music and sound 
effects with the simple Sound and Volume commands. 


¢ A built-in machinetanguage monitor with 13 commands. 
Just use the MONITOR command to leave BASIC, and the X 


command to return to BASIC. The machine-language commands 
are listed and briefly described in Appendix B. 


_ PLUS/4 PORTS AND SWITCHES 


Fig. 1-15. Ports on the back of 
the Plus/4 computer (Courtesy 
-_ Commodore Business 
Machines, Inc.). 


The peripherals you connect to the Plus/4 computer are installed 
in various outlets, called ports, that are located on the back and 
sides of the computer. Though some of the ports look alike, they 
have different configurations that prevent you from plugging a 
peripheral into the wrong port. For example, the SERIAL BUS and 
VIDEO ports appear to be the same but, if you look closely, you will 
notice that each one has a different number and arrangement of 
holes. 7 
You'll be introduced to each port and switch on the computer 
individually, as you are shown how to connect peripherals. Fig. 1-15 
shows each of the ports on the back of the Plus/4 computer. 


USER MEMORY 
PORT EXPANSION 
PORT 





POWER SERIAL CASSETTE VIDEO 
PORT PORT PORT JOY 1 JOY 2 PORT 


_* POWER PORT: Connects the power-supply cable to the 


computer. | 
¢ SERIAL PORT: Connects a disk drive or a serial printer to the 
computer. _ 


+ CASSETTE PORT: Connects the Datassette cassette tape 
recorder to the computer. 
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« RS-232C PORT: Connects RS-232C peripherals, such as a 
modem. 


* MEMORY EXPANSION PORT: Connects cartridges and most 
. interface cables to the computer. 


¢ JOY 1 and JOY 2: Connect joysticks to the computer. 


« VIDEO PORT: Connects a video monitor-to the computer. 


Figs. 1-16A and 1-16B show the switches and rf port on the sides of 
the Plus/4 computer. 





RESET ON/OFF 
BUTTON SWITCH | 
oe Fig. 1-16. Switches and port on 
(A) Right side. | the sides of the Plus/4 


computer. 





RF HIGH/LOW 
' PORT SWITCH 


(8) Left side. 


¢ RESET BUTTON: Clears the screen and the computer 
memory. | 


¢ ON/OFF SWITCH: Turns the computer on and off. 
« RF PORT: Connects the rf cable to the tv switchdox. 


* HIGH/LOW SWITCH: Selects Channel 3 (LOW) or Channel 4 
(HIGH) for video display on a television set. Not used with 
monitors. 
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As you've learned from Chapter 1, the 
* Commodore Plus/4 computer offers quite a few 
_ unique features that distinguish it frorn its 
sibling, the Commodore 64. These features 
- include: 
* Built-in software. 
* Programmed function keys. 

: A SHEE key. : 

¢ Built-in machinedanguage monitor. 

¢ A much more advanced and easier-to-use version of BASIC. 

¢ Builtin drawing commands. 

* Screen windowing. 

¢ 121 different colors. 

_ © Separate cursor keys. 

¢ Split-screen graphics. 

« Escape-key functions for editing what you type in. 

There-are a number of similarities between the Plus/4 and the 
Commodore 64. One notable similarity is the amount of RAM 
memory built into the Plus/4 and the Commodore 64 — 64K for 
each machine. However, the Commodore 64 has only about 39K of: 
available RAM in BASIC, while the Plus/4 has 60K available. To help 
you understand the differences between the Plus/4 and the 


Commodore 64, Table 2-1 compares the important features of the 
two computers. 
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Table 2-1. Comparison of the Plus/4 
and Commodore 64 Computers _ 


_ Commodore 64 
Built-in RAM 64K | a 
(usable memory) 


Available RAM 
(in BASIC) 


Number of keys 
on keyboard 


Cursor keys 
Function keys 
Function key 
programming 
=e key 
High-resolution 
graphics 
Multicolor 

| graphics 
Split-screen 
graphics 

Sprite graphics 
sound generators 
Built-in BASIC 



















60671 bytes 


67, plus a SS 
button 


4 
8, programmed 
1 command (KEY) 























8, unprogrammed 
_ {Command sequence 








No 






















Yes, 2 modes Yes, 1 mode 





Yes, 2 modes 















INo 
2 


Yes, aver 75 
commands 


Has an integrated 
4-program package 


Yes, 13 commands 











Yes, over 35 
commands 


Not available 








Built-in software 










Built-in machine- 
language monitor 
Built-in drawing 
commands 


Structured BASIC 
commands 


Screen windowing | 
Coiors 


Escape-key editing 
functions 













PLUS/4 PERIPHERALS 


You'll read about add-on computing equipment for the Pius/4 
computer in Chapter 3. As you'll learn, much of the computing _ 
equipment (called peripherals) that works with the Commodore 64 
and the VIC 20 will also work with the Plus/4 computer. Some 
items, however, are not compatible. Table 2-2 lists which 
equipment works with all Commodore home computers and which 
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is designed just for use with the Plus/4 (and the Commodore 16) 
computers. Table 2-3 compares the features of the Plus/4 
computer to the features of several other home computers. 


Table 2-2. Peripheral Compatibility 


[= Peripheral | Plus’4__ [Commodore 64] vie 20 


Commodore color. Yes 
monitors*® {1700 . 
and 1800 series) 


1541 disk drive 
7530 Datassette 
1531 Datassette 


1525 and 1526 
dot-matrix printers 


MPS 801/802/803 
dot-matrix printers 


1520 printer/plotter 


Parallel! printers 
(with interface) 


1600 VICModem 
1650 Automatic Modem 
Modem/300 


Commodore 64 
joysticks 

C-16 and Plus/4 
joysticks 

IEEE-488 interface cable 
























*Commodore makes several color monitors, including the 1701, 1702, and 1802. 
Each model is fully compatible with the Plus/4 computer. 


Table 2-3. Comparison of Home Computer Features 


Built-in software 
RAM 
Built-in BASIC 


Function keys © 


SREE key 
Cursor keys 
Total keys 


Keyboard 
graphics | 
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SUMMARY OF THE PLUS/4 FEATURES 
Built-in Software 


The integrated software built into the Plus/4 computer combines 
several complementary software programs in one package. You 
can move between the programs and use them together. This 
integrated package contains four programs: 


1. A word processor. 

2. Afile manager. 

3. An electronic spreadsheet. 
_ 4, A graphing generator. 


Add-On Equipment 


Most of the following peripherals are the same equipment as 
used with the Commodore 64 and the VIC 20, but some is 
specially designed for use with the Plus/4 and the Commodore 16. 
This equipment includes: 


* The Commodore 1541 disk drive. 


¢ New and previously introduced printers, all of which work with 
alt Commodore computers. You can also use non-Commodore 
printers. 


* Anew Datassette cassette tape recorder, the 1531. The 1530/ 
C2N Datassette that works with the Commodore 64 and the 
VIC 20 does not work with the Plus/4 computer. 


+ A monitor that is specially designed to display the pictures that 
computers produce. 


¢ Specially designed joysticks that work only with the Plus/4 and | 
the new Commodore 16 (Fig. 2-1). | 


The Keyboard 


The Plus/4 computer has a typewriter-quality keyboard (Fig. 2-2). 
It is comfortable, easy-to-use, and has 67 keys. This includes the 
four separate cursor keys. These keys are arrow-shaped and are 
located separately from the other keys so they're easy to find. Also 
included in the 67 keys are the programmed Function keys. 
These keys speed up the !oading of software and the performance 
of other repetitious tasks. Function key =$2E loads the built-in 
software programs. However, when. you are using commercial 
software, these keys have different functions, such as instantly 
displaying menus, printing results on a printer, etc. One of the 
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Fig. 2-1. Joysticks for the 
Ptus/4 and Commodore 16 
computers (Courtesy 
Commodore Business 

Machines, Inc.). 


Fig. 2-2. The Plus/4 keyboard. 
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Function keys is the SSREEBE key. This special Function key helps 
diagnose errors when you are writing a program in BASIC. When 


you are using commerical software, the SSREERE key gives other 
kinds of assistance. In addition, you can reprogram these keys to 


do what you want them to do. 








121 Colors 


The Plus/4 computer has sixteen basic colors. Each of the 
sixteen colors (except black) has eight shades, called luminances. 


This provides 121 colors. 
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BASIC 3 5 


BASIC 3.5 is the computer. language that is built into the Plus/4 
computer. This expanded version of BASIC contains over 75 
commands, including: | 

¢ Graphic plotting commands, such as CIRCLE, BOX, and PAINT. 

° Easy-to-use SOUND and COLOR commands. .- 

¢ Commands for dual disk drives, such as BACKUP and COPY. 


. Print-formatting commands, such as PRINT USING and 
PUDEF. 


_ * Structured BASIC commands, such as DO, LOOP, WHILE, and 
UNTIL. 


¢ Debugging commands, such as TRAP, TRON, and TROFF. | 
Built-in Drawing Commands 
With these easy-totearn commands, you can draw both simple 
shapes and i intricate designs. 
Graphics 
Using the four graphic modes, you can choose different 
conditions and features for designing pictures on your screen: 
* High-resolution graphics. 
¢ Split-screen high-resolution graphics. 
* Multicolor graphics. 
¢ Split-screen multicolor graphics. 


Screen Windowing 

| This new feature lets you isolate part of the screen to geta 

separate smaller work area. 
Other Features 


In addition, the Pius/4 computer offers the following features: 


¢ Color selection from keys or from the COLOR command. 


* A variety of graphic characters (identified by symbols on.the 
fronts of the keys). | 


¢ Reversed-image characters. 


“aa 
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* Flashing characters. 
_ © Two sound generators. 
_¢ A built-in machinedanguage monitor with 13 commands. 


| 
A 


_ Chapter 3 
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The Plus/4 computer offers a variety of useful, 
entertaining, and:interesting features. However 
you will need software to make your computer 
really useful. Software is the set of instructions 
that makes your computer perform special 
tasks, such as electronic bookkeeping, word 
processing, or teaching the alphabet to pre- 

schoolers. Your Plus/4 computer contains built-in software, but 

you'll certainly want some additional programs. 

Chapter 5 shows you how the built-in software works and. then, 
in Chapter 6, you’tl learn more about other available types of 
software. In this chapter, you'll earn about the computing 
equipment, or hardware, that you will need to run and record 
software, make printed copies of your work, communicate with 

other computers over telephone lines, display video from your 
computer, and perform other computer functions. 





RUNNING AND RECORDING SOFTWARE 


Some software comes built into your computer. Besides the 
integrated software package of four. programs that's built into your 
Plus/4 computer, the BASIC language that is built into your 
computer is also a software program. (Sorne home computers do 
not have BASIC language built in.) 

In-addition, the Plus/4 computer has built-in drawing and music 
commands that are similar to the Super Expander software that is 
available for the VIC 20. The Plus/4 has a built-in machinetanguage 
monitor that lets you program in machine language, which is a 
sophisticated and high-speed programming language. 

software packages that you buy come in three forms: 


1. Ona cartridge. 
2. Ona cassette tape. 


50 The Commodore Plus/4 Home Computer System 





3. On a floppy disk (also called a diskette). 


Each type of software package is loaded into the computer 
memory by a different procedure. To use tapes and disks, you 
need additional computing equipment. 


CARTRIDGES 


Software cartridges plug directly into your computer, so no 
additional computing equipment is required. However, you can’t 
use cartridges for recording programs and other information 
without buying a lot of expensive special equipment. Chapter 4 
offers some additional tips about using cartridges. 


CASSETTE RECORDERS 


some commercial software comes on cassette tape. These 
cassette tapes are just like the tapes that play recorded music but, 
instead of music, tapes that are recorded with software hold 
recordings of signals that a computer can understand.. 

This chapter contains information about the Datassette tape 
recorder, the machine you use to play and record programs on 
tape. Other information on using cassette tapes is also included. 


Software on Cassette Tapes 


You should be aware that most software companies don’t 
generally give you a choice of buying their product on cartridge, 
cassette, or disk. Usually, each product is offered on oniy one 
medium. Powerful programs, such as word processors and 
financial packages, are generally. not available on cassette because 
the programs are too long to fit onto a tape. The cassette tapes 
used to store computer programs cannot hold as much information 
as floppy disks can. 3 

If you plan to use a cassette tape recorder for playing 
commercially recorded software, be sure to find out what software 
is available on cassette before you buy the recorder. Generally, 
cassette-based software is limited to simple versions of 
educational programs and games and what are called “‘life style’ 
programs, such as menu planners, !Q tests, and personality 
evaluation quizzes. 

Any complex program, such as a word processor, that is offered 
on tape is going to be a watered-down version. If you only want a 
simple word processor, however, you shouldn’t reject cassettes 
and tape recorders. Ask your software dealer for more information 
about cassette-based software titles, but don't expect to find any 
sophisticated software on cassette. The trend in the software 
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development industry is away from cassette-based programs. 

However, don't let trends run your life; cassette recorders have 
several advantages. Cassette recorders are inexpensive (around 
$40.00 to $65.00) and durable. They're especially good for young 
children because they aren't as fragile as disk drives and disks. |f 
you're using a computer for the first time, you may want to get a 
cassette recorder nght away and then, perhaps, get a disk drive 
when you're ready for more sophisticated programs. Commodore 
is determined to tailor the Commodore 16 to first-time users: this 
means they'll emphasize cassette recorders and make sure 
cassette software is available. All this software will also run on the 
Plus/4 computer. 


Storing Programs on Cassette Tapes 


If you want to store your own programs on cassette tapes, You 
can use the regular tapes that are used for music. You don't need 
to use the expensive tapes that are labeled as being especially — 
made for holding computer data. Regular cassette tapes that are of 

_ reasonably good quality are perfectly sufficient. 
You should not, however, store programs or other information on 
__ tapes that are longer than thirty minutes in length. Longer tapes 
can stretch slightly and this can damage or destroy the data you 
stored on the tapes. The best tape length to use is the 10+ to 15- 
minute cassette. This length is best for two reasons: 


_1. The tape recorder, unlike the disk drive, must search the 
entire tape for the program you have commanded it to load. 
Therefore, the shorter the tape, the shorter the loading time. 
since cassette recorders don’ t load very quickly, shorter tapes 
can save time. 


2. The tape recorder, unlike the disk drive, requires you to be 
responsible for positioning the tape when you save programs. 
To avoid losing programs, you're better off with shorter 
cassette tapes that contain only one or two programs on each 
side. 


Although we've cautioned you in this chapter about the 
shortcomings of cassette tapes and cassette-based software, 
cassettes do have some advantages over disks. Cassette tapes 
and cassette tape recorders are cheap, easy to use, and don't 
require special handling. The following tips can help you preserve 
software cassette tapes: 


1. Keep cassette tapes in their boxes when you aren't using 
them. Tapes tend to attract dust, and dust isn’t good for tapes 
or tape recorders. | 
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2. Don't leave tapes confined in the cassette recorder when you 
aren‘t using them. Eject the tape when you are through 
loading a program. Pressure exerted on tapes that are left-in 
the recorder can cause warping, which can damage or 

- destroy stored data. 


3. Keep tapes in a cool, dry place. Don’t leave them on top of 
warm machinery, such as your tape recorder. 


4. Keep tapes away from magnets, water, heat, cold, and dirt. 


The Datassette Recorder 


Although cassette-based software for the Plus/4 is recorded on 
regular cassette tapes, these cassette tapes DO NOT play on 
standard cassette recorders. Instead, you need a special cassette 
tape player, such as the Commodore Datassette recorder, that is 
designed to work with Commodore computers. 


Datassette Modals 


Commodore makes two Datassette models. The older one, the 
1530/C2N, works with both the Commodore 64 and the VIC 20. 
The newer one, the Model 1531, works only with the Pius/4 and 
the Commodore 16 computers (Fig. 3-1). The two models are not 
interchangeable. If you already have an oid Datassette that you 
used with a VIC 20 or a Commodore 64, it won't work with the 
Plus/4 (or the Commodore 16). There’s a minor difference between 
the two models in the cassettetoading procedure, but the most 
important difference is that you can't plug the older Datassette into 
the Plus/4 computer, and you can’t plug the new Datassette into 
the VIC 20 or Commodore 64 computers. The plug/socket 
connection that joins the Datassette to the computer is rectangular 
on the older computers and round on the new computers. 





Fig. 3-1. The 1531 Datassette 
recorder (Courtesy 
Commodore Business 
Machines, !nc.). 
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Commodore redesigned the new Datassette to make it work 
more efficiently with thé Plus/4 arid Commodore 16 com puters. 
However, this may not console you tf you already own an old 
model Datassette. Be sure to get the Commodore Datassette or a 
cassette recorder that's specitically advertised as being compatible 
with the Plus/4 computer. Don't buy just any cassette tape 
recorder, even if it's designed for home computer use. 
Commodore computers don't work with other tape recorders. 
Also, be sure the recorder works with the Plus/4 computer. If a 
cassette recorder claims to be compatible with all Commodore 
computers, you should assume, because of the newness of the 
Pius/4 and Commodore 16 machines, that it actually works only 

_ with the VIC 20 and the Commodore 64 computers. 


Maintaining a Datassette Recorder 


Cassette tape recorders need to be cleaned and demagnetized 
every few months. This is important because most tapes leave a 
residue that builds up on the tape heads and inhibits cassette- 
recorder reliability. How often you should clean the recorder 
depends on how often you use the machine, but don’t neglect this 

chore. You can tell that the Datassette (or any other recorder) is in 
desperate need of a cleaning and demagnetizing when you can see 
dark brown marks on the tape heads. The operating manual that 
comes with the unit explains how to clean and demagnetize your 
Datassette. | : 


Should You Buy a Datassette Recorder? 


Choosing the right computing equipment can be confusing, 
especially for the new computer user. Once you discover that you 
need a device to run and record software, you may be undecided 
about whether to buy a Datassette recorder or a disk drive. Before 
buying, consider some of the positive and negative points about 
adding a Datassette tape recorder to your home-computer system. 


1. Tape recorders are relatively inexpensive. You can buy one for 
$40.00 to $65.00, depending on your dealer's prices. 


2. Tape recorders are reliable. They don‘t need much 
maintenance and, with reasonable care and regular clearning, 
you should be able to use one for years. 


3. Tape recorders are easy to use. There are very few 
commands involved in using a cassette tape recorder. 


4. Children have an easier time using {and not abusing) tapes 
than they do disks. | 


5. Both introductory level and educational software often come 
on cassette tapes. 
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In short, cassette recorders and cassette tapes are relatively 
cheap and easy to use. They can provide a good simple way to 
learn how to use software and store your own programs when 
you're just starting out with computers. They're especially great for — 
kids since a lot of the ‘learning’ software for the Commodore 16 
and the Plus/4 computers will be on cassette tape. However, 
before you make a decision, consider the negative side of 
purchasing a cassette recorder. 


1. Cassette tapes are not the most common medium for 
commercial software (especially sophisticated software), so 
you may not be able to get the software you want. 


2. If you intend to do much recording of your own programs, or 
of documents you write with a word processor, cassette 
tapes end up being pretty impractical. They're too slow, their 
Storage Capacity is too small, and they don‘t have some of the 
very useful features of disks, such as rapid program searching 
or a disk directory (a list of what's on the disk). 


3. They require more manual labor (such as positioning the tape) 
than disk drives do. 


4, You can‘t use them to store work you do with the built-in 
programs. 


Briefly, though cassette recorders are easy to use and cheap, 
they may not be useful enough to justify their purchase. Before 
you buy any peripheral, you should think about what you expect to 
do with your computer system. Who in your family will use the 
computer? For what? Will anyone want to use a word processing 
program regulariy? Does anyone in your family want to learn to 
write and store programs? 

Most significantly, you should consider what types of 
commercial software your family members will want. As we 
mentioned before, Commodore plans to push cassette-based 
software for the Commodore 16. Since they are also marketing this 
computer as a beginner’s machine, the cassette software designed 
for it will undoubtedly reflect this perspective. However, rather 
than let Commodore's assumptions guide your purchases, think 
about your needs. Whether or not you are a first-time user, if the 
software you normally want is not.on a cassette, you probably will 
not want a cassette recorder. 

Because cassette recorders.are less expensive than disk drives, 
you may want to defer the larger disk drive investment until you 
‘know how your family will use the computer system. But, there's 
no reason that you should not have both a cassette recorder and a 
disk drive. You may want the cassette recorder for your kids and a 
disk drive for yourself. 
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DISK DRIVES 


The machine that runs and records disk-based data is called a 
disk drive. Disk drives are powerful but fragile memory-storage 
devices. They can be integral to your computer system if they are 
one of the computing machines you need. This section should help 
you decide whether you need a disk drive. 

If you get a disk drive other than one made by Commodore, be 
very sure it will work with the Plus/4 computer. Commodore 
makes only one disk drive that works with the Plus/4: the Model 
1541 Disk Drive. This drive is compatible with both the 
Commodore 64 and the VIC 20 as well as with the Commodore 16 
and the Plus/4. The Commodore 1541 disk drive is pictured in Fig. 
3-2. The drive plugs into the serial port on the back of the Plus/4 


(shown in Fig. 3-3). 


Fig. 3-2. The Commodore 1541 
disk drive. 


Fig. 3-3. The disk drive plugs - 
into the serial port, second 
socket from the left (Courtesy 
Commodore Business 
Machines, Inc.}. 





SERIAL VIDEO 
POWER PORT CASSETTE JOY 1 JOY 2 PORT 


Maintaining a Disk Drive 


Unlike cassette tape recorders, disk drives don’t need to be 
cleaned and demagnetized every few months. There are cleaning 
procedures for disk drives, but tf you take care of your disk drive, 
you should do this only rarely. 

The most important things to remember about taking care of 


your disk drive are: 


1. Keep your disk drive as dust-free as possible. Once dust 
settles inside the drive, it’s not likely to come out voluntarily. 
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Try to keep fans away from disk drives. Fans stir up a lot of 
dust. 


2. Make sure your disk drive has adequate ventilation. Disk 
_. drives, like most machines, create heat. If the heat can't be _ 
dissipated, it can cause your disk drive to overheat, and this is 
highly undesirable. 

A good compromise between the need to shelter the disk 
drive from dust and the need to provide ventilation is to put 
your disk drive under some sort of cover, such as an overhead 
shelf, that leaves plenty of room both above and on the sides 
of the disk drive. 


3. Don't leave the disk drive on all day. As we just mentioned, 
disk drives can overheat. Even with proper ventilation, heat 
builds up after hours of use. 


4. Handle with care. Disk drives are delicate machines. Rough 
treatment can misalign the read/write head, which is the part 
that reads signals from and writes signals to the disk. If the 
read/write head is improperly aligned because the disk drive 
was dropped or jarred excessively, the drive might not be able 
to read data that you recorded earlier. 


5. Keep disks as dust-free as possible 50 you aren't putting dust 
into the disk drive when you insert the disk. 


6. Avoid using a disk drive during an electrical storm. Although 
it's unlikely that the electricity from a storm will cause 
damage, don't take the risk. 


Should You Buy a Disk Drive? 


The following lists contain some positive and negative points 
about adding a disk drive to your home computer system: 


1. Diskettes are the most common media for commercial = 
software, so you will most likely be able to get the software 
you want. You should, however, investigate software | 
offerings before you buy either a cassette recorder or a disk 
drive so you can be sure you're getting the type of memory 
drive that runs the software you want. | 


2. If you intend to record a lot of your own programs or 
documents that you write with a word processor, disk drives 
are the more practical devices because they're fast, hold a lot — 
of information, and have some unique and very useful 
features, such as rapid program searching, automatic 
positioning, and a disk directory (a list of what's on the disk}. 


3. They permit you to do more than a cassette tape recorder 
does. 
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In short, disk drives are fast, powerful, and versatile. Most really 
) good commercial software comes on disk. If you want to store 
| : your own programs, and especially if you plan to do a lot of word 
| processing, disk drives are virtually indispensable. But there are 
other factors to consider: 


: — 1. Disk drives are relatively expensive. They cost between $200 
, to $350 depending on the store you visit and the disk drive 

; you buy. The cost of the disk drive can exceed the cost of the 

| | computer. Diskettes are also more expensive than tapes. A 

| box of 10 blank diskettes costs about $25.00 to $30.00. 


2. Disk drives and diskettes are more easily damaged than are 
| | cassette recorders and cassette tapes. | 


3. Children can have'a harder tine when handling (and, not 
| | abusing} disk drives and disks than when handling cassette - 
recorders and tapes. 


| 4, Using disk drives can involve more software commands than 
when using cassette recorders. 


| 5. Introductory level software often comes on cassette tapes 
and games almost always come on a cartridge. You may not 
need a disk drive if you don’t want the kind of software that 
comes on a disk. 


Although a disk drive is the most powerful recording device, it 
may not be useful enough to justify its. purchase if you aren't 
interested in software that comes on disk or don’t wish to store a 
lot of your own programs or other documents. Before you make 
this major purchase, be sure you Know what you want to do with 
your computer system. | 


DISKETTES 


A growing body of commercial software comes on diskettes. 
Diskettes, which are also calied disks, floppies, and floppy disks, 
are thin round circles of magnetic film that are permanently sealed | 
in a square plastic envelope and stored in a paper. sleeve for 
protection. Diskettes, like the one pictured in Fig. 3-4, can hold 
hundreds of kilobytes of information. This large capacity makes a 
disk the natural selection as the medium for sophisticated 
programs like word processors, financial analyzers, spreadsheets, 
and so on. (Sometimes these programs will appear on cartridges, 
which also can hold a tot of information.) 
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Diskette Care 


Though more sophisticated and versatile than cassette tapes, 
diskettes are easy to use, but they require special care. Though 
you can sometimes get away with mistreating a disk, you will most 
likely deeply regret your action. The following tips should guide you 
in preserving diskettes. 


1. Never touch the exposed parts of the disk, especially the 
oval cut-out section in the disk envelope. 


2. Never remove or tamper with the disk envelope. 


3. Keep diskettes in their paper sleeves when you aren't using 
them. Disks tend to attract dust and dust isn‘t good for 
either disks or disk drives. 


4, Store disks in their envelope sleeves inside a covered box. 
stand disks on end rather than storing them flat. You can 
buy plastic disk boxes for this purpose at computer stores. 


5. Don't leave disks in the disk drive when you aren't using 
them. it’s a good idea to remove the disk from the drive 
when you are through loading a program. Pressure exerted 
on disks that are left in the drive for a long time can cause 
warping, which can damage the disk. 


6. Keep disks in a cool (but not cold) dry place. Don’t leave 
them on top of warm machinery, such as your disk drive. 
Don't EVER let disks get wet. 


7. Keep disks away from magnets, which will erase data stored 
on disks. Ringing telephones, speakers, and other electronic 


Fig. 3-4. A floppy diskette. 
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equipment have magnetic fields, so don’t leave disks near 
_ them. 


8. Don't bend disks. 
9. Insert disks and take them out of the disk drive carefully. 


10. Don't turn the disk drive of your.Plus/4 (or Commodore 16) 
computer on or off while a disk is in the drive. If you should 
accidentally turn off the drive while a disk is inside, remove 
the disk BEFORE you turn the drive back on. 


11. Don't write on disks. Don’t write on the disk label with 
anything but a soft felt-tip pen. 


12. Don’t put paper clips, staples, or F anything but a disk label on 
the disk. 


13. Don't become overconfident about disk treatment just 
because you violated one of these rules and the disk 
survived. 


As we pointed out earlier in the section on cassette tapes, most 
commercial software is available only on one storage medium. 
Although disks have become the principal commercial media, you 
should still find out what software is available on disk, Ask a 
salesperson in a computer store for more information about 
diskette-based software titles for the Plus/4 computer. 

If you want to store your own programs on diskettes, you can 
buy blank 5%-inch floppy diskettes at office supply and computer 
stores. A box of ten blank disks costs about $25.00 to $ 30.00. 
However, before you can store information on a disk, you must 
prepare the new disk by a process called formatting, or headering. 
The headering command is explained in the reference chart for 
software commands in Chapter 6. The procedure is explained in 
greater detail in the Commodore Plus/4 User’s Handbook.* An 
explanation is also given in your Commodore Plus/4 User's Manual. 


PRINTERS 


If you have a printer, you can print a copy of the work you've 
done on the computer. A printer lets you make a printed copy (also 
called “hard copy”) of anything that appears on your screen, such 
as documents you've written with a word processor, reports 
you've generated from a financial program, test results from an 
educational game, etc. 


*The Commodore Plus/4 User's Handbook (Cat. No. 22390}, by Sarah C. Meyer, is 
published by Howard W. Sams & Co., Inc. 
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Choosing a Printer 


Selecting the right printer is complicated by the many brands and 
types available as you are not limited to printers made by 
Commodore. In fact, Commadore offers a limited selection of 
printers. If you do buy a non-Commodore printer, you will almost 
certainly have to buy a special adapter cable called a Parallel 
interface Card or interface Cable; this is discussed later | in this 
section. 

This section describes rnost of the general types of printers and 
some specific printers. We'll give you advice on how to shop for a 
printer and what characteristics we consider as the most 

important. 


Printer Types 


The plethora of brands is one problem; the variety of printer 
types is another. Basically, the types refer to two different aspects 
of printers: 


1. Fhe quality of the printed characters. 


2. The type of outlet and cable that connect the printer to the 
computer, 


There are basically two types of printers: dot matrix and daisy 
wheel, Dot-matrix printers are cheaper and generally print faster, 
though not as fast as the large and expensive daisy-wheel printers 
used by businesses. Daisy-wheel printers print better-quality 
characters; they are often called letter-quality printers. 


Dot-Matrix Printers 

Dot-matrix printers are relatively fast, but the print is not letter 
quality. What this means is that the printed characters don’t look 
like they came from a typewriter. Fig. 3-5 shows a @ print sample 
from a dot-matrix printer. 


“%&7 () H+, ~, /01234567891 | (=) 2@ABCDEFGHIJKLMNOPGRSTUVWXYZ£\2*_ ‘abedefghi jkimrnopqrst 
&? () e+, —,. (0123456789: 5 (=) ?@ABCDEFGHI JKLMNOPORSTUVWAYZE\1%_° abedefghi ykimnopaqrstu 
1 ()#+, ~. /O123456789: 5 (=) 79ABCDEFGHI JKLMNOPORSTUVWXYZENI“_ * abcdafghi ki mnopgqrstuv 
()4+, -, (0123456785: s (=) 7@ABCDEFGHI JKLMNOPGRSTUVWXYZ C\I~ 


Fig. 3-5. Print sample from a dot-matrix printer. 


Dot-matrix characters are made up of dots printed close 
together. A printer matrix is a rectangular area of rows and 
columns of dots. The dimensions of the matrix are the maximum 
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size of any character. Each character the printer prints is composed 
of appropriate dots in the matrix. Dot-matrix characters are formed 
in much the same way as the numbers for time and temperature 
are formed on those big signs outside banks. 

The print quality of dot-matrix printers varies. Fig. 3-6 shows | 
examples of several dot-matrix printers and a letter-quality printer. 


THIS IS AN EXAMPLE OF THE 1326 TYPE. 


(A) Commodore 1526 printer. 
| THIS 1S AN EXAMPLE OF THE 1526 TYPE. 


THIS 18 AN EXAMPLE OF THE 1525 TYPE. 


({B) Commo dore 1525 printer. | 
THIS IS AN EXAMPLE OF THE 1525 TYPE. 


(C) Commodore MPS 801 THI 18 AN EXAMPLE OF THE MPSeel TYPE. 


printer. 


HELLO THERE I am the Epson printer 


<=>? @GABCDEFGHIJIKLMNOPOQRSTUVWXYZE\ GS ab 
aC) #4+5—. /81 23456789: 5 (=> P@ABCDEFPGHI JELMNOPQRSTUVWXYZC\I4. ‘abe 
'O}¥#+,—-, /@1235456789: : <=> 7GABCDEFGHI IKLMNOPORSTUVWXYZE\ I" 1° 
O#+y—-. /BIZ54546789: 5 <=> 7@ABCDEFGHI IELMNOPORSTUVWXYZO\ I". 
H+. /O1IS5456789: 5 => PBABCDEFGHIJELMNOPORSTUVWXYZE\I"* 
ty. /OIZ3456789: 5 <=> TGABCDEFGHIIJKLMNOPGRSTUVWXYZON\I"_ ‘a 
+y~. /@123454769: so => 7@ABCDEFGHIIJKLMNOFGRSTUVWXYZL\I° ‘ab 
«/OIS5456789 2 sf => T@ABCDEFGHIIJELMNOPGRSTUVWXYZON IT abe 


KS CO #+,~./01 23456789: 


a 

% 
= 

Ms 








1MESEE' () *+,—./8123456789: ; <=> 2@[\]} | 5} ABCDEFGHIJKLMNOPORSTUWKXYZyz{ 1flii! 
MESSE () *+,—./8123456789: 3 <=>2@[\] | +} ABCDEFGHIJKLMNOPORSTUVWXYZyz{ Hif!t1! 
EMESBE! ()*+,—./8123456789: ; <=> 26 [\] | a} ABCDEFGHIJKIMNOPQRSTUVWXYZyz{ ! flit! 
"ESSE! () *+,-./8123456789: ; <=> 2@[\] | +} ABCDEFGHIJKLMNOPQRSTUVWAY Zyz{ PNLE!i! 


REVISION NO. = 3.9 


() 4+, —. /8123456789: 3 (=> 7@ABCDEF SHI JKLMNOPORSTUVWXYZC\I%_° 
(Fj Okidata 92A printer. 


Fig. 3-6. Print samples of dot-matrix and letter-quality printers. 
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In addition, many dot-matrix printers can print in different styles, 
called Enhanced, Emphasized, or Doubled. These styles, though 
slower than the normal print mode, will print darker characters with 
less space evident between the dots that make up the characters. 
Fig. 3-7 shows an example of enhanced print. In many cases, you 
may find the enhanced print is close enough to letter-quality 
printing for your needs, especially if you only need better quality 
occasionally. 


The presence of normal ferritin levels, 


however, does not 


elininate the possibility of iron deficiency. Other diseases that 


produce a coinciding increase in ferritin concentrations nay also 


be present simultaneously and mask an underlying deficiency 


state. 


- Fig. 3-7. Example of enhanced printing from a dot-matrix printer. 


Letter-Quality Printers 

If you're interested in using your computer for word processing 
or for business purposes, you might want to use a letter-quality 
printer. Letter-quality printers are usually the daisy-wheel type of 
printer. ‘Daisy wheel” refers to the round flat disk that bears the 
type face. If you look at the end of each spike on a daisy wheel, 
you'll see that the characters are solid, like those on a typewriter 
key. 

some dot-matrix printers have a letter-quality mode that 
produces nearly letter-quality print. However, if you intend to use 
your computer for serious word processing or business, you'll 
probably want a true letter-quality printer. 


Printer Outlet and Cable Types 
There are several types of outlet and cable combinations that are 


used to connect printers to computers. The different types of 
connections refer to the way that the electronic transmissions are 


made between the printer and the computer. The following are the - 


most common types: 


e Serial 

« Parallel 
. IEEE 

« RS-232C 
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Serial Printers | 

The Plus/4 computer is connected to a printer through a round 
outlet called a seria! bus (Fig. 3-8}. Unfortunately, the term “serial” 
as used here can be confusing because not all serial outlets are 
round. Serial refers to a type of signal transmission, not to a type of 
outlet. But Commodore calls this round outlet on the Plus/4 
(second port from left) the Serial Bus, and printers that fit this 
outlet are a serial type of printer. 


Fig. 3-8. The Serial Bus, 
second port from the left 
(Courtesy Commodore 
Business Machines, Inc.). 





SERIAL USER MEMORY 
BUS PORT EXPANSION 


Be careful when you look at printers. Some that are called serial 
do not have serial connections like those shown on the Plus/4. 
computer. Commodore's printers for the Plus/4, Commodore 16, 
Commodore 64, and VIC 20 will connect directly into the seria! bus 
on the back of the computer. These printers include the MPS 801. 
the MPS 802 (Fig. 3-9), the MPS 803 (Fig. 3-10), the 1526, and the 
1525. These are all dot-matrix printers. 

If you buy a serial printer that is not from Commodore, make 
sure the product includes a round serial cable plug. These cables 


Fig. 3-9. Commodore MPS 802 
printer (Courtesy Commodore 
Business Machines, Inc.). 
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able to find them for around $90.00 if you shop around. Be sure to 
add that cost to the price of the printer when you consider how 
much you can spend for a printer. Be prepared to describe the 
cable/card in detail. Like so many home-computing devices, these 
cables/cards have no standardized name. 
There’s also a version of this cable that costs about $50.00, but it 

doesn't transmit graphic characters. You should avoid this cable 

_ unless you are certain you'll never want to print graphic characters. 


IEEE-438 Printers and Interface Cards 


Another type of connector is the IEEE-488 (pronounce that “I 
triple E”’). This connector is similar to the parallel connector, but it’s 
larger and (surprise!) not compatible. The Plus/4 computer does 
not have an IEEE outlet, but you can use an IEEE printer with an 
adapter. 

Many business-quality printers have IEEE-488 connectors. For 
example, the Commodore 6400, which is a letter-quality printer, is 
an IEEE-488 printer. An example of the Commodore 6400 print 
capability is shown in Fig. 3-6. 


To use an IEEE-488 printer, you must have an JEEE-488 interface . . 


card. This interface cable is similar to the parallel-to-serial interface 
cable. One end of the interface card plugs into the expansion port 
on your computer, and the other end of the interface card plugs 
into the printer cable, which is called an IEEE-488 cable. This 
interface cable is an adapter that permits cartridges and other 
devices to be plugged into one end of the interface card while the 
card is in place.. The card and the cartridge share the port. 

An iEEE-488 interface card designed for the VIC 20 and the 
Commodore 64 will also work with the Pius/4 computer. 


RS-232C Printers and Interface Cards 


_Another type of printer is the RS-232C standard. There is an 
RS-232C connector (called the. User Port) on the Plus/4 computer, 
but you must still have an RS-232C interface card to use these 
printers. | | | 

The RS-232C interface card is also similar to the parallel-to-seria] _ 
interface cable. This interface cable is an adapter that permits 
_ cartridges and other devices to be plugged into one end of the 
interface card while the card is in place. The card and the cartridge 
share the port. | | 
An RS-232C interface card designed for the VIC 20 and the 
Commodore 64 wiil also work with the Plus/4 computer. 


66 The Commodore Plusi4d Home Computer System 





Commodore Printers 


Commodore makes several printers that you can use with the 
Plus/4: : 


* The MPS 800 series, including the MPS 801, MPS 802, and 
MPS 803, which are fairly new and similar models. Only the 
MPS 803 has a tractor-feed mechanism that guides continuous 


sheets of fanfold paper. 


* The 1526, which was introduced in 1983 for the Commodore 
64 and which also works with the Plus/4 computer. 


* The older 1525 printer. Commodore has discontinued 
manufacturing the Mode! 1525, but if you have one, you can 
use it with a Plus/4 computer. 


The MPS 801/802/803, 1526, and 1525 are all dot-matrix serial 
printers, which means they're relatively fast and inexpensive, but 
the printing is not letter quality. Commodore also makes a printer/ 
plotter, the 1520, that prints both text and designs on adding- 
machine paper (Fig. 3-11). 

Print samples from some of these printers appear in Fig. 3-6. The 
printers are also fisted in Table 3-1, which compares the features of 
some of the printers you can use with the Plus/4 computer. 





== 


Fig. 3-11. Commodore 1520 
printer/piotter (Courtesy 
Commodore Business 
Machines, Inc.)}. 
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Table 3-1. Printer Features 







Serial 
Serial 
Serial 


C-1525 
C-1526 


C-MPS 801 
through MPS 803 





















Parallel 








Epson FX-100 Parallel 


Parallel 
IEEE 
Optional 











Okidata 92 
Commodore 6400] LO*** 
Royal Alpha 2015 | LQ 






N/A (LQ) 
N/A {LQ} 






~— *CPS stands for characters per second, the standard measurement for the rate at which printers operate. 
**DM stands for dot matrix. 
***LO stands for letter quality. 


Printers Other Than Commodore 


_You can aiso use printers manufactured by other companies. |n 
most cases, you'll have to buy an interface cable to use a printer 
that is not from Commodore because most other companies build 
parallel or IEEE-488 connectors onto their printers. Print samples 
from some of these printers appear in Fig. 3-6 and some of the 
printers are listed in Table 3-1. 

If you buy a printer made by a company other than Commodore, 
try to make sure that the company will be around for years. You 
will need to buy replacement ribbons, ribbon cartridges, and print 
wheels; you may need service or some other type of assistance. 
With so many companies in the business, you can be sure some 
will not survive. One of the best sources for information about 
printers and the companies that make them is various computer 
store managers. They should have an idea about the durability and 
reliability of the companies whose products they carry. You should 
ask at several stores to make sure you aren't unduly influenced by 
one person's opinions. 


7 


Electronic Typewriters 


Many of the new electronic typewriters can be hooked up to 
computers and used as printers. This arrangement requires an 
interface cable, however, which usually costs extra. When you 
shop for a typewriter to use as a printer, make sure the typewriter 
is listed as having computer-interface capability. 
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Although these typewriters are not inexpensive, they do offer 
the advantage of providing letter-quality printing at a reasonable 
price and giving you a dual-purpose piece of euqipment. If you 
want letter-quality pi int capability. consider these points before you 
buy: 


® An electronic typewriter costs less than a letter-quality printer 
that is designed for business use. 


¢ You can use the typewriter for both printing and typing, but a 
printer is useless without the computer. 


You should ask the salesperson how many columns wide the 
typewriter can print. If you expect to print documents that are 
wider than standard 80-column paper (such as a spreadsheet 
output), the typewriter may not suit your needs. , 


Do You Really Need a Printer? 


By now, you're probably distressed by the number of different 
printers, and you wonder how you're supposed to decide what to 
buy. First, make sure you really want one. You'll need one if you 
answer YES to one of the following questions: 


© Are you going to use the computer for word processing? 


¢ Do you plan to generate budgets and other financial reports for 
which you'll want copies on paper? 


¢ Will you create reports from a database manager about | 
collections, recipes, descriptions of personal property, a club, 
an organization, or a business, etc.? 


* Do you want to keep printed reports of your children’s 
progress with educational programs ? 


* Do you plan to write your own programs? 


In short, the software you want should indicate whether you need 
a printer. You won't need one for games, and one’s not essential 
for educational programs. You won't need one if you just want 
quick answers to financial questions or if you're not interested in 
keeping computer-generated records on paper. You may want to 
defer your purchase of a printer until you have a clear need for one. 


Which Kind of Printer is Best for You? 


After you decide that you need a printer, you need to define 
what you want the printer to do, how fast and how well you want it 
done, and how much you can spend for a printer. Commodore’s 
printers are most likely the cheapest. especially since you don't 
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have to buy a $90.00 (or more) interface cable, which you most 
likely will need to use other printers. 


Letter-Quality Printing 


First; decide whether you will need letter-quality printing. Both 
letter-quality printers and electronic typewriters that interface with 
computers are more expensive than other printers. Some of the 
better dot-matrix printers will print crisp, readable characters that 
are acceptable in most circumstances. Dot-matrix printers are 
considerably cheaper. 

You may want letter-quality printing if you intend to use the 
computer for a business that involves a lot of professional 
correspondence or if you expect to write a lot of reports and 
papers. If you decide you want letter-quality printing, you should 
consider buying a typewriter if you may have use for a typewriter 
that is independent of your computing needs. 


Dot-Matrix Printing 

As you have read in previous sections, dot-matrix characters are 
composed of dots that are printed-close together. Although dot- 
matrix characters don’t look like they were printed by a typewriter, 
some dot-matrix printers do print bold, readable characters. Also, 
some dot-matrix printers have enhanced print modes, which print 
especially readable characters. This is illustrated in Fig. 3-7. 


The Importance of a Demonstration 

A printer is one of the most expensive pieces of computirig 
equipment that you can buy. Before you decide which printer you 
want, go to a store that is willing to demonstrate the models you 
are considering. Try to visit more than one store so you aren’t 
persuaded by one person’s bias. Be sure to check the following 
features: 


1. The quality of the printed character. 


Whether you're interested in letter-quality or dot-matrix 
print, be sure you're satisfied with the readability of each 
letter, number, and special character. If you can't tell the O 
from the 0, or the g from the s, etc., you may not be satisfied 
with the printer. Don’t forget to ask about the enhanced-print 
modes for dot-matrix printers. As you can see from the print 
samples in Figs. 3-6 and 3-7, enhanced-print modes can 
produce high-quality print. 


2. The printer speed. 


This is usually stated in characters per second (cps). For 
example, the Commodore 6400 prints at 40 cps and the 
Okidata Microline 92A prints at 160 cps in normal mode, 80 - 
cps in enhanced mode, and 40 cps in letter-quality mode. If 
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the speed is described in words per minute (wpm), you're 
safe to assume that the printer is so slow that the 
manufacturer doesn’t want to use standard terminology. 
They're no doubt hoping you'll think, “Wow, that's a lot faster 
than | can type.’ Thus, 120 words per minute may sound fast, 
but remember that computer printing time is two-fold: the 
time you spend typing plus the time the printer spends. 
printing. So if you type 45 words per minute and the printer 
types at 120, you're actually getting printed copy at 82.5 - 
words per minute, which is slower than you might think. 

Now let’s convert.words per minute to characters per 
second and compare a typical 40-characters-per-second letter- 
quality printer to a 120-wpm printer. 120 words per minute 
equals 2 words per second. Let's say that the average word is 


_ § characters, which comes to only 10 characters per second 


for the 120-wpm printer. That's four times slower than the 
letter-quality printer, which means printing will take four times 
longer. You can't really do anything else with your computer 
while the printer is in operation, so if you expect to do a lot of 
printing, speed should matter to you. If the slow printer is also 
noisy, your problems are compounded. 

Printing speed may not, however, be much of a factor to 
you. If you're only going to print short documents, and those 
not often, you can save money by contenting yourself with a 
slower output. 


. The printer noise. 


This may not be so easy to discover, but it can be important 
if you'll be using the printer often, especially in a closed area. 
All printers are somewhat noisy, but some inexpensive 
printers can make you feel like you're in a combat zone. Try to 
find out the decibel level. If you have to trust your ears, you | 
may be misled. Stores, unfortunately, are not very good 
places for assessing noise levels. 


. The paper-feed quality. 


Most printers print on connected sheets of perforated 
paper, called a fanfoild roll. The advantage of a fanfold roll is 
that you can print continuous pages without hand-feeding the 
next page. The fanfold roll is usually fed through the printer on 
a tractor feed. This is a set of spiked wheels or clips that fit on 
the platen (the cylinder that the paper rolls around). The 
tractor feed secures the fanfold paper so it doesn't slip 
sideways as the pages feed through the machine. 

Even with a tractor feed, cheap printers may not do a good 
job of feeding the paper through the printer. The potential 
trouble here is that the printer will print lines unevenly, 
especially when the printout is longer than one page. When 
you see the printer demonstrated, make-sure to watch the 
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printer print a iong document. Then, watch how the paper 

- advances through the printer; is the advance regular and firm? 
Check the printout itself; are the lines evenly spaced or are 
they crooked in places? Does the weight of the paper slow 
down the printing? 

The paper-feed mechanism may not be a major concern if 
you only intend to print short documents, or if you aren't 
terribly fussy about how the printout looks. However, if you 
expect to print long documents, paper-feed quality is | 
important. If the paper doesn’t feed properly, you will waste a 
lot of time watching over the printer, hoping to intervene 
when the feeding goes awry. You'll also waste time, paper, 
and patience reprinting your document when the lines print 
on top of each other or at creative angles on the page. 


Printing Commands 


Your computer will produce an output of everything you put in it 
— whether by typing in the input on the keyboard or by loading 
software into the computer memory. Often this input is somehow 
transformed by the computer before being output; for example, if 
you input a calculation, the computer outputs the answer — which 
is the calculation transformed. 

Ordinarily, the computer sends the output to the screen, where 
it is displayed. This is illustrated in Fig. 3-12. You don’t have to 
Issue any extra commands to tell the computer to display output 
on the screen because the screen output is automatic. 


INPUT TRANSFORMER OUTPUT 


OUTPUT THIS 
CALCULATION: 


2+3 





Fig. 3-12. Default computer output scheme.. 


When you tell your computer to print something on a printer, you 
are telling the computer to divert the output from the screen to the 
printer (Fig. 3-13). Since the screen is the automatic, or default, 
output device, you must issue extra commands to tell the 
computer to output to the printer. 
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INPUT TRANFORMER OUTPUT 


OUTPUT THIS 
CALCULATION: 








SEND OUTPUT 
TO PRINTER 





Fig. 3-13. Diverting the computer output to a printer. 


Many software programs have the output-to-printer commands 


__ embedded in the program, so to print a copy of your work on 


paper, you only have to use the command in the software. When 
you want to print out something you've written in BASIC, you must 
use the commands described in Table 3-2. 


Table 3-2. Printer Commands 


_ Command _ Command Function ——__ 


This tells the computer to open the communication 
line to a device such as the printer; the number 4 is 
the printer device number. | 


CMD This tells the computer to divert output from the 
screen to the device that was named in the OPEN 


| command. 
PRINT# This tells the computer what items to print. 


CLOSE This tells the computer to close the communication 
line to the device that was named in the OPEN 
command. | 





For example, this command tells the computer to print the 
current program on the printer: 


OPEN 2:4 
CMD 2 
LIST 
PRINT #2 
CLOSE 2 


The number 2 is called a Logical File Nurnber. |t’s used to tell the 
computer that the commands marked with a 2 go together. This is 
an organizational device to make sure that the computer 
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understands which OPEN command goes with which CMD 


command, etc. 

The number 4 shown in the OPEN command names the printer 
as the device to be accessed. As this command is written, the 
printed letters would be in uppercase only. If you want to print in 
both uppercase and lowercase fetters, add a comma and 7 to the 
end of the OPEN command: | 


OPEN 2+437 
The printer manual that comes with your printer will explain 


more about how to print out a document. Chapter 4 explains how 
to install a printer. 


Displaying Computer Video 


Computer companies generally assume that you will use a tv set 
to display the picture from your computer. You may well find, 
however, that the picture your tv displays is unsatisfactory. 
Television sets display different picture qualities, so you may get a 
fuzzy picture when you display computer video on a tv set. 
Unfortunately, there’s no way to correct the fuzziness because it's 
part of the construction of your television set. Before you can 
consider your home computer system complete, you must 
consider this question: 


What Are You Going To Use To Display the Computer Output? 


The companies that sell home computers expect you to provide 
the means for displaying the output of the computer. You can use 
a television set or a monitor that’s designed for computer display. 
Monitors virtually always give a better picture, but you can make 
do with a television set. Unfortunately, some television sets don’t 
do as good a job displaying computer video as others do. If your tv 
displays an awful picture when you connect the computer, it's 
probably the fault of your tv, not the computer. - 


Using a TV Set for Video Display 

if you're using a tv set that will double as both a computer 
screen and a television set, you'll have to put the computer near 
your tv. You might have to do some rearranging so you can 
conveniently use both the tv and the computer in the same area. 
The foliowing list summarizes the reasons why you may want to 
use a tv set to display the computer video. 


1. It's cheaper. Unless the picture is intolerable or unless using 
the tv is too inconvenient, this will most likely be the bottom: 


line for you. 
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2. \f your present tv doesn’t display an acceptable picture, you 
might still prefer to find.a tv set that can do a reasonable job. 
For you, it may make more sense to buy another tv instead of 
a monitor. After all, a tv set can serve two functions while a 
monitor ts useless unless you have a computer or VCR 
plugged into it. | 


In addition, here are some things to consider if your computer 
video display unit will also be your television set: 


1. The Plus/4 computer comes with a tv-to-computer switchbox 
that lets you select whether the tv set or the computer is 
controlling the screen. All you need do is flick the switch to go 
from tv to computer and vice versa. The advantage of the 
switchbox is that you can leave intact the only tricky part of 
the computer set up — attaching the switchbox to the tv 
antenna posts — when you're not using the computer. In 
fact, you can unplug the computer and store it away without 
disturbing the switchbox connection. Plugging the computer 
back into the switchbox is simple. You might want to do this 
so the computer isn’t out collecting dust when you aren't 
using it. | 


2. You shouldn't set up the computer right in front of the 
television set. Remember your mother’s warnings not to sit 
too close to the television. The screen display from the 
computer is big enough to be visible comfortably from several 


feet away. | 


_ 3. It’s possible that your computer may interfere with your tv 
reception. If your tv picture deteriorates after you install a 
computer, try rearranging the equipment. You can also plug 
the computer and the tv set into different power outlets. One 

_ solution to tv interference is to unplug and store the computer 
when you're not using it. : 


- Using a Monitor for Video Display 

If you can afford a monitor, the investment is well worth the 
money. The picture your computer displays will be much superior, 
and the convenience of having a monitor that's dedicated to 
' computer use alone will make both computing and tv-watching 
more pleasant. With a monitor, you also have the freedom to set 
up your computer where you want the computer, not where you 
have already stationed the television set. Furthermore, most 
monitors can also display the video from a VCR (video cassette 
recorder), so a monitor can actually take the place of a tv set. 

No tv ts going to display the video from your computer as well as 
a monitor can. Most television sets show an acceptable picture, 
but some television sets display a terrible picture no matter what 
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_ you do. The following list summarizes the reasons for using a 
monitor for computer video display. 


1. The picture displayed by a monitor is greatly superior. This is 
probably the most important argument for buying a monitor. 
This is especially significant if you plan to use your computer 
for word processing or for working with an electronic 
spreadsheet, because these applications are more likely to 
demand a careful scrutiny of the characters on the screen. 


2. The place where you watch tv is probably not the same place 
that you want to use your computer. A monitor devoted solely 
to computer use lets you compute where it's most | 
convenient. 


3. Your family won't have to argue over whether to watch tv or 
use the computer. | 


4. Most monitors will also display the picture from a VCR, soa 
monitor can be as multipurpose as a television set. 


MODEMS 


A modem lets you communicate with information services and 

other computers. A modem lets you use telephone lines to 

- connect your home computer to large data banks and other 
computers. Modems transform electrical signals from computers 
to signals that can be transmitted over telephone lines. 

After a disk drive or cassette recorder, a modem is perhaps the 
most important piece of computing equipment you can own. A 
modem gives you access to dozens of information sources, such 
as CompuServe™, The Source™, and Dow Jones News/Retrieval™ 
With a modem, you can also communicate with a friend's 
computer, = | 

Details about computer information services are packaged with a 
modem and are also available from computer stores. These huge 
data banks provide electronic encyclopedias, current stock quotes, 
consumer information, shop at home catalogs, news, weather and 
sports, free software of all kinds, travel information and 
reservations, electronic mail and bulletin boards, electronic 
banking, and many specialized services. 7 

Commodore makes modems, but you can use other brands, 
such as the Hayes Smartmodem™. When you shop for modems, 
make sure they're compatible with the Plus/4 computer. The 
Commodore Ptus/4 Model 1660 MODEM/300 (Fig. 3-14) works 
with both the Plus/4 and the Commodore 16. Unfortunately, the 
Model 1600 and 1650 moderns that Commodore made for the 
Commodore 64 aren't compatible with the Plus/4 computer. 
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All you need to install a modem is a modular phone (the kind 
with the little clips that snap in and out of the wall). The modem 
has its own modular outlets into which you connect the phone 
lines. The installation procedure, which is similar to connecting an 
answering machine to a phone, involves unplugging the telephone 
from the wall, replacing it with the modem, and then plugging the 
phone into a modular outlet on the modem. A switch on the 
modem Jets you use the telephone to dial a number to contact 
another computer; it then deactivates the telephone so it cannot 
interfere with data transmission. 


Modem Software: The Terminal Emulator 


Modem use depends on a software product called a Terminal 
Emulator, which is 2 program that lets two computers 
communicate. When you link two computers together, one must 
be the master (or host) and the other the guest. The terminal 
emulator turns your computer into a mock terminai that is. 
controlled by the host computer. 

Terminal emulators are generally programmed onto cassettes or 
diskettes, which means you'll probably need a tape recorder or disk 
drive to use a modem. You can, however, type in a minimal 
terminal emulator. This type of program appears in the manuais 
that come with Commodore‘’s modems. Typing the program into 
the Plus/4 every time you use the modem is awfully time- 
consuming, and frustrating too, if you make mistakes, so you 
should save the program onto a disk or cassette tape. Chapter 6, 
which discusses how to choose the software you will need, 
contains more information about terminal-emutator programs. 


Fig. 3-14. Commodore Model 
1660 Modem/300 modem 
(Courtesy Commodore 
Business Machines, I|nc.). 
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The Benefits of Owning a Modem 


Even if you aren't interested in any of the types of information - 
offered by computer information services, a modern is still a useful 
piece. of hardware for your computer system. For one thing, 
telecommunications is expanding rapidly. Soon you'll be able to 
use your home computer to do even more tasks over the phone. 

Computer information services offer a valuable chance to use 
free. software. This opportunity is especially worthwhile when you 
only want the software for one problem, such as exploring the 
rates and the personal economic effects of mortgage payments. In 
addition, if you’re wondering whether you should buy, for example, 
a word processor, you can try out one that's available from a 
computer information service. Usually, these public-domain 
programs are less sophisticated than what you can buy, but they’ re 
invaluabie for giving you a chance to preview various types of 
software. You can also fulfill your urge to take an [OQ or personality 
test without spending the money for the commercial program. 


SPEECH SYNTHESIZERS 


Many new software offerings contain simulated speech. To use 
the voice feature in software, speech must be programmed into 
the software, and you must have a speech synthesizer. 

Software containing speech tends to be mostly games, 
educational programs, and a few of the simplest business and 
home management packages. However, if speech synthesizers 
become very popular, you can expect more types of talkative 
software. 

Commodore's speech synthesizer, the Magic Voice, plugs into 
the back of the Plus/4 computer. No interface cables or other 
attachments are required. Once installed, the Magic Voice can 
utter whatever remarks are programmed into the software. 


Programming Speech 


You can program the Magic Voice to speak from a limited 
vocabulary. The programming commands are simple to use. The 
command SAY followed by a word in quotes tells the computer to 
say that word. For example, SAY “HELLO” dogs just that. The 
words you can program are restricted to the built-in vocabulary, but 
you can buy a disk with additional vocal repertoires. 

Magic Voice’s built-in vocabulary is composed of 235 words and 
word fragments. You can form many additional words by 
combining the words and the fragments. For example, the 
vocabulary contains the word TEEN and the fragrnent THIR, which 
you can combine for the word THIRTEEN. You can also add the 
fragment TH to make THIRTEENTH. 


78 The Commodore Plusi4 Home Computer System 





Maa Fig, 3-15. Joysticks for the 
maameee Plus/4 and Commodore 16 
z computers (Courtesy 
Commodore Business 
Machines, Inc.). 





OTHER COMPUTING ACCESSORIES 


You may wish to have some of the screen-control accessories, 
such as joysticks (Fig. 3-15), mice, and game paddles. Be careful 
when you shop for these. The Plus/4 computer is, unfortunately, 
not compatible with ail brands, including the old ones made by 
Commodore. The joystick ports on the Commodore 64 and VIC 20 
are NOT the same as those on the Plus/4 and the Commodore 16. 
Joysticks can be used for more than just game playing. For 
example, Commodore’s Magic Desk series uses a joystick for 
moving a finger that selects options from pictures on the screen. 

Electronics companies are also producing other accessories, 
such as graphic drawing tablets and music synthesizers. {f you're 
interested in the graphic and sound capabilities of a home 
computer, be sure to investigate these devices. Look for reviews in 
software magazines. Again, make sure they work on the Plus/4 
computer. Although many Commodore 64 peripherals work on the 
Plus/4 computer, some, as you've read, do not. 


: Chapter 4 
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Unpacking aut setting up-your Plus/4 
computer is really pretty easy; it shouldn't take 
_ More than a few minutes. Before you begin the 
j setup, powen Ye should think about where 
you want to place your system and what you 
will need to complete the job. Some of the 
items you'll need are: 





« A-small screwdriver. 


“« The tv switchbox that came va your Plus/4 computer 
(Fig. 4-1). 


« The power-supply box that ca ne with your computer. This 
black box has a cord attached to each end. 


« The thin rf cable that came with your Plus/4 (Fig. 4-2). 


« Access to at least two power ckets: one for the tv and one 
for the computer. If you're attaching additional computing 
equipment, you'll need access to more sockets. 


lf you're connecting several addi ional pieces of computing 
equipment, you might want to consider purchasing a power strip. A 
power strip can alleviate the probiem of overcrowded wall outlets. 


Fig. 4-1. A tv switchbox 
(Courtesy Commodore 
Business Machines, Inc.). 
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Fig. 4-2. An rf cable (Courtesy 
Commodore Business 
Machines, Inc.}. 





If you get 4 power strip with an ON/OFF switch, you'll be able to 
turn all your equipment on and off with one switch. Since the __ 
ON/OFF switch on most computing equipment is inconveniently 
located on the back of the machine, a power strip with a power 
switch is an advantage. Moreover, since some computing — 
equipment tends to overheat, a power strip with an ON/OFF power 
switch gives you a simple way to make sure all the equipment is 
turned off. 


WHERE TO SET UP YOUR PLUS/4 


Before you begin to assemble your new Plus/4 system, you 
should make sure you know where you want to put the computer. 
There are several important considerations that can affect this 
decision. To set up a computer, you will need access to electricity, 
enough space to safely and comfortably station your equipment, | 
and a comfortable place to sit. You will also need a place that isn’t 
dusty, and a place where no one will trip over the cords that 
connect the computer system together. If you are connecting your 
computer to the family tv set, make sure you have a practical 
schedule for using the computer. 

If you have the luxury of being able to set up your computer _ 
wherever you want it, choose a well-lit, quiet place in your home. 
Put the cornputer on a desk or table that's wide enough to permit 

some space between the screen of the tv set (or monitor) and the 
computer. A memory storage device, either.a disk drive or a 
cassette recorder, should be placed close at hand. Remember to - 
protect it from dust but still give it ventilation. Also, remember that 
you should NOT put disks or tapes on top of any computing | 
equipment. Make sure you allow room for any additional 
equipment and have enough table space for manuals and other 
papers. 


MAKING ROOM FOR A PRINTER 


lf you have a printer, it's a good idea to give it a small table of ts 
own. The stack of continuous sheets of printing paper for your 
printer needs a place to sit. Usually, the paper has to sit behind the 
printer as it's fed into the printer Then, the printed paper needs a: 
place to go as it comes out of the printer. Make sure you have a © 


ee ee 
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place where the paper can fall into a stack as it comes out of the 
printer. | 

| If you're not careful about the way you set up your printer you 
risk the great trauma that printers can cause: paper jam. The paper 
coming out of the printer can'slip back into the paper-feeding parts. 
Once the printer starts eating the printed pages, you have to stop 
printing, rescue the trapped paper, and start over again. 

The best solution is to put the printer on a smail table that is a 
few inches from the wall. Place the paper on the floor under the 
printer, aligned with the paper-feeding mechanism. Then, just allow 
the paper-feed mechanism to pull the paper up from the floor and 
into the printer | 

lf you are printing more than a few pages, let the printed paper 
fall forward onto the floor into a neat stack, as ilustrated in Fig. 4-3. 
You should carefully watch the paper until it starts to settle into a 
nice stack. You can also let the printed paper fall backward as long 
as you're sure it won't interfere with the movement of the paper 
that is feeding into the printer. The best way to ensure 
noninterference is to put the feed-in (blank) stack of paper in front 
of the feed-out (printed) stack. Practice printing to determine 
whether having the paper fall backward or forward works better 
with your printer. 


SPECIAL COMPUTER FURNITURE 


Even if you intend to-use your computer for business or school 
work, it is not necessary to purchase a specia) computer desk. 
Although there are good computer desks available, some computer 
furniture is overpriced and poorly designed. You'll probably be more 
comfortable using a regular table or desk. You should consider 
using two tables if you have a complete system. You can use the 
second table for your printer and for other equipment you don’t 
need to have close at hand. Fig. 4-3 shows a suggested 
arrangement for setting up a home computer system on tables. 

If you do buy a computer desk, make sure it allows adequate 
ventilation and make sure it's designed to give you comfortable 
access to all your computing equipment. You can’t assume that a 
piece of furniture is going to be a practical computing work area 
just because it claims to be made for computers. Remember that 
you don't want to sit too close to the video display, and you do 
need to be able to reach a disk drive or cassette recorder with 
ease. It's usually no problem to have a printer somewhat out of 
reach because you don’t need to touch a printer to operate it. But 
you do need to put cassette tapes into cassette tape recorders and 
disks into disk drives, so make sure they are readily accessible. 
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Fig. 4-3. Suggested arrangement for a home computer system. 


CHOOSING A COMFORTABLE COMPUTING AREA 


If you can freely choose the place to put your computer, give 
some thought to where you want it to be. You should be practical 
about your decision, but that doesn’t mean you should abandon 
comfort or familiarity. 

You'll probably want to use your computer in a quiet piace. You'll 
certainly want to put it in a place that's not subject to dirt, 
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dampness, temperature extremes, and a lot of dust. You should 
also be careful to put your computing equipment in a place that 
provides some ventilation, yet is somewhat protected from dust. 
Computers and disk drives produce heat and they shouldn't be 
“ contined in tight quarters because the equipment may overheat. 
Also bear the following points in mind when-you are considering 
where to set up your computer: 


1. The monitor or tv set should be placed at an angle that won 't 
subject it to glare from the sun. 


2. Tables that hold computing equipment should be uncluttered. 
3. Equipment should never be stacked. 


4. Any shelving you use should be open-ended, Spacious, and, 
especially if you have a printer, placed a sufficient distance 
away from the wall. 


If you or someone in your family feels intimidated by computers 
_ (a fear we hope will be overcome by this book), try putting the 
computer in a place where you already feel secure. Demystify the 
computer by putting it on familiar furniture instead of on something 
that ts high-tech. 

Don't forget about the need for power outlets. However, if you 
get a power strip, you won't have to concern yourself with this. If 
you do intend to use a power strip or multiple-outiet extension 
cord, be certain that the electrical circuit you are using is not 
already overloaded with appliances, stereos, power tools, etc. A 
blown fuse or a broken circuit could damage disks and tapes if the 
system breaks down when they are in a drive or recorder. if you 
have questions about the electrical circuits in your home, consult 


an electrician. . 


SETUP REQUIREMENTS 
Using a TV Set To Display the Computer Picture 


Before you start connecting your computer to a tv set, you will 
need to know what kind of antenna connection your tv set has. !f 
you've recently purchased a tv, you may have one equipped with 
video input plugs. If you have video plugs, you don't need to 
concern yourself with the tv antenna connection because the 
computer will plug into the video input jack, not into the antenna 
connector. If you have this type of tv set, consult the manual that 


came with it. 
There are two basic types of tv antenna connections. 
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1. One type is a 2-lead flat wire that ends in two U-shaped ends 
(called spade iugs). This is 300-ohm twin-lead. The spade lugs 
(or terminals} are connected by two screws to the back of the 
tv set (see Fig. 4-4). 


2. The other type is a round cable that terminates in a round 
threaded plug end that screws into the back of the tv set. This 
is called 75-ohm coaxial cable. 


lf you have the second type of tv antenna connection, the coaxial- 
cable type, the tv switchbox that comes with your computer won't 
connect to your tv set. You need to go to an electronics store, such 
as Radio Shack®, and get one of two items — a replacement 75- 
ohm switchbox or a 300-chm to 75-ohm adapter. 

Getting the replacement switchbox is the better idea because it 
will make connecting the computer easier. If you do decide to get 
the switchbox, take along the 300-ohm switchbox that came with 
the computer: The electronics store may be willing to exchange 
switchboxes at no charge. | 

Once you've gathered the items mentioned earlier (the 
screwdriver, the tv switchbox, the power box, and rf cable) at the 
beginning of the chapter, you're ready to begin. Of course, you also 
need the computer and a tv set. Turn the tv set so that you have 
complete access to the back of the set where the antenna input 
leads are located (Fig. 4-5). 


Fig. 4-4. Twin-lead antenna 
hook-up. 
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Fig. 4-5. Antenna connection 
point on the back of the tv set. 





300-Ohm Antenna 


lf your tv set has the flat, twin-lead type of antenna wire, follow 
these steps: 


STEP 1 Use the screwdriver to loosen the screws that hold 
the antenna lead-in wire to the vhf connectors on the 
back of the tv set (see Fig. 4-6}. When the screws 
are loose, slide the C-shaped spade-lug terminals off 


the screws. 


Fig. 4-6. Unscrewing the vhf 
antenna leads. 





STEP 2 Take the terminals you just disconnected and insert 
them under the screws on the tv switchbox; tighten 


the screws until the terminals are firmly tastened. 
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STEP 3 Find the short double-ended wire that comes out of 
one side of the tv switchbox (Fig. 4-1). This wire 
looks exactly like the antenna wire that. you just . 
disconnected from the tv set and attached to the 
switchbox. Put the ends of this short wire under the 
screw heads on the back of the tv set from which 
you just disconnected the antenna-wire terminals. 
Just insert the C-shaped ends under the screw 
heads and tighten the screws until the wire is firmly 
connected, as shown in Fig. 4-7. | 


Fig. 4-7. Tv switchbox 
installed. 





75-Ohm Antenna 


lf your tv set has the round coaxial-cable antenna wire, make 
sure you obtain a 75-ohm switchbox as a replacement for the _ 
switchbox that came with your computer, and follow these steps: 


STEP 1 Unscrew the antenna cable from the back of your tv 
set. You should be able to unscrew it by hand. 
STEP 2 Screw the antenna cable into the switchbox. 


STEP 3 ‘Take the short cable on the switchbox and screw it 
onto your tv antenna input post. This is the post from 
which you just unscrewed the antenna cable. 
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_ If you had to obtain a 75- to 300-ohm transformer, follow these 
steps: 


STEP 1 Unscrew the antenna cable from the back of your tv 
set. ° | 


STEP 2 screw the large threaded end of the transformer 
onto the antenna cable (the F connector). 


STEP3 Connect the C-shaped, double-ended wire on the 
transformer to the two screws on the switchbox. 
Just insert the wires under the screw heads and 
tighten the screws until the wire is firmly connected. 


STEP 4 Connect the C-shaped ends of the short wire from 
| the switchbox to the vhf antenna screw on the back 
of the tv set. | 


What you've just done is connect the tv switchbox in between 
the tv set and the antenna. The antenna is still connected to the tv 
set; the switcnbox has been ‘‘spliced’’ into the antenna wire. 

When you flick the switch on the tv switchbox to the TV side, 
the antenna and the tv set operate normally. There should be no 
difference in your tv reception. When you flick the switch on the 
Switchbox to the COMPUTER side, the tv set works as your 
computer video display, not as a tv set. 


Connecting the RF Cable 


After the switchbox is connected, get the thin rf cable (Fig 4-2) 
that came with the computer. The cable has a single plug on each 
end. Plug one end into the socket on the top of the switchbox. 
Both ends are the same, so it doesn't matter which end you plug 
into the switchbox. Plug the other end into the rf jack on the left 
side of the computer, shown in Fig. 4-8. This jack is marked RF. 


Connecting the Power-Supply Cable 


Packed in with your Plus/4 computer is the power-supply cable; 
it is the black box with a cord on each end (Fig. 4-9). One cord has 


Fig. 4-8. The left side of the 
computer showing the rf jack 
and the Hi/Low switch 
{Courtesy Commodore 
Business Machines, Inc.). 
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a standard 3-prong electrical plug and the other terminates in either 
a round or square plug. Plug the cord with the square end into the 
power port located on the back of the Plus/4 computer, as shown 
In Fig. 4-10. Then, plug the standard 3-prong plug into a power 
outlet. Now you're ready to turn on the computer and the tv set. 


Fig. 4-9. Power supply 
(Courtesy Commodore 
Business Machines, tnc.). 
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Fig. 4-10. The power port, the 
socket on the extreme left. 
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SELECTING A CHANNEL FOR VIDEO DISPLAY 


The Plus/4 computer is designed to display computer video on 
either Channel 3 or 4. The other channels won't work. You can 
choose either of these channels to use, but don’t use one that's 
already used by a local tv station. In other words, if there's a 
Channel 4 broadcast station in your area, use Channel 3 for your 
computer video. 

You must select the channel by making two settings: tune the tv 
set to the channel you choose and then set the H-L (hi/ow) switch 
on the left side of the computer (Fig. 4-8} to match your selection. | 
Set the switch on H (high) if you use Channel 4, and L (low) if you 
select Channel 3. The picture won't be displayed if these settings 
don't match. 
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CONNECTING THE PLUS/4 TO A MONITOR 


Connecting a monitor to your computer is simple. You don‘t need 
any tools, just the cable that comes with the monitor 


STEP 1 Plug one end of the monitor cable into the monitor. 

If your monitor uses a thin cable with two single- 
pronged plugs on one end and one single-pronged 
piug on the other, insert one of the pair of plugs into 
the video outlet on the monitor and the other plug 
into the audio outlet. 

if there is no marking to indicate which plug goes 
into which jack, you can experiment after you finish 
setting up the computer: if there is no sound or 
picture when the computer is set up, turn off all 
machines, switch the plugs, and turn on the 
machines. You should get both sound and picture 
now. 

lf you have a Commodore monitor, such as the 
Commodore 1802 monitor, the cable should have 
three single plugs on one end and a round DIN plug 
on the other end. The plugs go into the back of the 
monitor. 


1. Insert the RED plug into the outlet marked 


CHROMA. 

2. Insert the YELLOW plug into the outlet - 
marked LUMA. 

3. Insert the WHITE plug into the outlet marked 
AUDIO. 


4. Move the FRONT/REAR signal switch, which is 
located on the back of the monitor below the 
three jacks (Fig. 4-11) to REAR. 


as 








~ Fig. 4-11. Back of the 

_ 7 NE Commodore 1701 Color 
xe _ ae Monitor showing the audio/ 
spi po video connection jacks. - 
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STEP 2 Plug the other end of the monitor cable into the 
computer. 

'f your monitor uses the thin cable with two single- 
pronged plugs (one on each end). insert the free plug 
into the outlet marked RF on the left side of the 
computer. If your monitor has a large round plug on 
one end, plug this end into the outlet marked VIDEO 
on the back of the computer. 


STEP 3 Plug the computer power-supply cord into the 
computer and into a power outlet. 


Commodore makes several color monitors, including the 1701, 
1702, and 1802 models. These monitors are essentially identicat 
(internally anyway) and are compatible with the Plus/4 computer. 
When you read the manual packed with any of these monitors, 
note that the Plus/4 computer has an 8-pin video connector. Ignore 
any instructions for 5-pin video connectors. 

Your monitor is now ready to display the computer video. If the 
monitor audio isn’t working correctly after you follow the 
Instructions, make sure that the volume is turned up. If you have a 
non-Commodore monitor that connects with a cable with single- 
pronged plugs, turn off the machines, switch the audio and video 
plugs, and see if the monitor works then. 

if the monitor still doesn't work, and you’ve checked the manual 
that came with your monitor, hook your computer up to your tv set 
to see if the computer is malfunctioning. If the computer works 
with the tv set, something's wrong with either the monitor or the 
video outlet on your computer. Check with your dealer. 


CONNECTING A 1531 DATASSETTE RECORDER TO 
THE PLUS/4 


You'll notice when you unpack the Datassette recorder that it 
doesn't have a cord that plugs into a wall outlet. The Datassette is 
run by your computer without any additional power. 

To connect your Datassette, turn off your computer and make 
sure none of the buttons are pushed down on the recorder. Then, 
just plug the Datassette cord into the outlet marked CASSETTE, 
shown in Fig. 4-12, on the back of the computer. Make sure the 
plug is firmly installed. 

Test the Datassette installation by turning on the computer. The 
power light on the Datassette should be on. You can test further by 
loading a software cassette. (See the Software Commands 
Reference Chart at the end of Chapter 6 for the cassette loading 
command and instructions on how to use it.} 
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Fig. 4-12. Cassette port on the 
Plus/4 computer, third socket 
from left (Courtesy 
Commodore Business :| aa 
Machines, Inc.}. 





CONNECTING A DISK DRIVE TO THE PLUS/4 
COMPUTER 


Connecting a disk drive to the computer is also very simple. A 
cable and a power cord are packed with the disk drive. These 
cables are ali you need to connect the disk drive to your computer. 


STEP 1 Plug the power cord into the power outlet on the 
back of the disk drive (Fig. 4-13). Plug the other end 
of the cord into a power outlet. 


STEP 2 Plug one end of the second cable into the round 
outlet on the back of the disk drive. Either end of the 
cable can go into the back of the drive. 


STEP 3 Plug the other end of this cable into the outlet on the 
back of the computer marked SERIAL for Serial Bus. 


Test the disk drive installation by turning on the disk drive. The 
power light should be on. You can further test the disk drive by 
loading a software disk. The disk loading command appears in the 
oftware Commands Reference Chart located at the end of 
Chapter 6. 


Fig. 4-13. Power outlet on the 
back of the 1541 Disk Drive. 
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CONNECTING A PRINTER TO THE PLUS/4 COMPUTER 


Connecting a printer is also very simple. A cable and a power 
cord are packed with the printer. These cables (and an interface 
card, if necessary) are all you need to connect a printer to your 
computer, 


STEP 1 Plug the power cord into the power outlet on the 
back of the printer. Then plug the other end of the 
cord into a power outlet. 


STEP 2 If you are using a Commodore printer, plug one end 
of the second cable into the round outlet on the back 
of the printer. 

If you are connecting a Commodore printer, but 
not a disk drive to your computer, plug the second 
end of the cable into the SERIAL socket on the back 
of the computer. 

If your printer has an interface cable, plug the 
parallel plug of the cable into the parallel port on the 
printer. Then plug the other end of the cord into the 
Memory Expansion Port on the back of the Plus/4 
computer. Follow any other instructions given. 


STEP 3 If you are connecting both a disk drive and a 

Commodore printer, plug the second end of the 
_. printer cable into one of the.round outlets on the 

back of the disk drive. Note: The printer is not 
connected to the computer if you have a disk drive. 
instead, the printer is connected to the disk drive and 
the disk drive is connected to the computer. After 
you plug the printer into the disk drive, plug the disk 
drive cable into the SERIAL socket on the back of the 
computer. 


Test the printer installation by turning on the printer. The power 
light should be on. You can further test the printer by turning the 
computer on and typing the following little program. If you have 
connected your printer via a disk drive, you must also turn the disk 
drive on for the printer to print. Be sure to type the program exactly 
as it appears: 


10 OPEN 4:4;4 

20 CMD 4 

30 PRINT “PRINTER TEST” 
40 PRINT “1234967890” 
2O PRINT #4 

G69 CLOSE 4:4 


The manual that comes with a printer contaims much more 
information, of course, including a longer test. 
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SOME PROBLEM-SOLVING TIPS 


There’s not much you can do to adjust your computer, so tf you 
have problems, look to the peripherals. The first thing to check is 
the cables and other connectors. Once you identify which 
peripheral is the possible source of trouble, try to isolate the cause. 
Until you've traced down ail the possibilities, you shouldn‘t assume 
that your computer is broken. 


Video Display 


If you can't get a picture on your tv set or monitor, try the 
following approaches: 


1. Check the cable connections. Are they correctly made? Are 
they firmly in place? it’s a good idea to review the installation 
instructions. 


2. Check selectors. |f you're using a tv set, make sure that the 
channel selector button on your computer and the channel 
selector switch on the tv set are set to the same channel 
(either both on 3 or both on 4), 

Make sure the switchbox ts set to COMPUTER, not to TV. 

lf you're using a Commodore monitor, make sure the 
FRONT/REAR switch is set to REAR and the cable is plugged 
into the outlets on the back of the monitor. 


3. Check the picture contro! settings. Make sure the brightness 
control is not set on total darkness. Adjust the other controls 
to make Sure they aren't interfering with the picture. 

lf the picture is hopelessly fuzzy and you can’t read the 
characters, try adjusting the picture controls. If youre using a 
itv set, try using the other channel {remember to set the 
channei selector on both the tv set and the computer). You 
can also try using different character and screen background 
combinations. Chapter 6 explains how to select new 
character colors. 


Cassette Recorder Difficulties 


If you can't access a tape in the cassette tape recorder, try the 
following suggestions: 


1. Make sure the recorder js plugged in completely. 


2. Make sure the tape cassette Is inserted all the way Into the 
recorder and the protective door ts shut. 


3. Make sure you pressed the right button (PLAY, RECORD, 
etc.}, and that it is pressed all the way down. 
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4. Make sure you used the correct commands (e.g., LOAD and 
SAVE, not DLOAD and DSAVE),. 


5. Look up the explanations for error messages in the User’s 
Manual if a message is displayed on the screen. 


Cartridges 


About the only problem that can arise with a cartridge is that the 
program will not come up. The problem is almost certainly with the 
cartridge, although rough treatment can damage the memory 
expansion port where the cartridges are plugged in. 

If the program won't come up on the screen, and you've 
ascertained that the computer and tv set or monitor are properly 
connected, turn off the computer and remove and insert the 
cartridge again. Make sure the cartridge is firmly and evenly in 
place. Then turn the computer back on. 

If the program still won't come up and you're sure the cartridge 
is properly inserted, try loading a different cartridge. If this works, 
then you can conclude that the cartridge itself is bad. If this isn't 
the first time that you have loaded the cartridge, you probably 
damaged it yourself. 

Remember, the worst thing you can do to a cartridge (well, 
there's probably something worse) is Install or remove it while the 
computer is on. Be sure to turn off the computer before you insert, 
adjust, or remove a cartridge. This may be hard to remember at 
first, but it’s important. 


Disk Drives 


The most common problems with disk drives are related to 
overheating and mishandling. As you read in Chapter 3, disk drives 
must be handled carefully. They also must not be overheated. 

You can tell that a disk drive is too hot just by touching ft. If 
you've had the drive on for more than four or five hours, take rts 
temperature by feeling along its top and sides. Even if it doesn’t 
feel too hot, you should probably turn it off for awhile. 

lf the disk drive won't load a program, check the cable 
connections first. Make sure the disk is properly inserted and the 
drive latch is secure. If these measures don't uncover the problem 
source, check the temperature of the drive. If it’s hot, turn it off 
and try loading the program again later. If it's not hot, remove the 
disk, turn off the drive, and then restart the loading procedure 
again. If this doesn't work, try loading a different program trom the 
same disk. if this doesn’t work, try loading a program from a 
different disk. If this doesn't work, try saving a program onto a 
headered disk. If this doesn‘t work, something is wrong with the 
communication channel to the drive. If you're sure the problem Is 
not with the cable, there’s probably something wrong with the 
drive. If this is the case, you need professional help. 
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Disks 


If you accidentally turn off the disk drive while a disk is in the 
drive, remove the disk BEFORE you turn the drive back on again. 
Turning the drive back on while the disk is still in the drive is the 
worst thing you can do. It may destroy the data stored on the disk. 

Occasionally, a disk goes bad after you've used it for awhile. To 
protect yourself from a loss worse than the price of a disk, be sure 
to make back-up copies of all disks, including your disks containing 
commercial software. Some commerical software is copy- 
protected, however, which means you can’t make a back-up copy. 
Try to avoid buying copy-protected software. If software is write- 
protected, that's good. Write-protection on software media 
prevents you or anyone from saving anything onto the disk and 
writing over what is already on the disk. For a variety of reasons, 
write-protection is generally desirable. 


Printers 


As you read in Chapter 3, some printers are prone to paper- 
feeding problems. In short, some printers manage to lure already 
printed pages back into the hungry mouth of the tractor feed (this 
device isn’t called a “‘feed’’ for no reason}. Once this happens, you 
have to interrupt the printout, duel with the printer for possession 
of your now mangled pages, and start over. 

The best solution is to set up the printer in a place where the 
paper can be fed smoothly and the printed pages can drop freely 
Into a stack. The printer shouldn't be crowded or set against a wall. 
The best setup feeds the paper up from the floor (or a shelf) behind 
the printer and forces the printed paper to fall forward into a tidy 
pile. You may find, however, that your printer just doesn’t do well 
in this type of setup. 

lf you must set up the printer so that it takes in and spits out 
paper from the back of the printer, make absolutely and positively 
sure that the exiting paper won't fall back on top of the entering 
paper. You may want to construct a bracket of some sort that 
forces the printed pages to fall behind the stack of blank pages. 

Another fairly common printer problem is the printing of crazy 
characters. If your printer suffers such an attack, try the catch-all 
tactic first. Turn off all the equipment. Have the machines been on 
for quite a while? If so, overheating is most likely the culprit. Wait a 
little while and try again. If you are sure overheating isn’t the 
probiem, turn off the equipment anyway. Then, turn it all back on 
and try again. Unscientific though this clearing ‘“‘technique’’ may 
seem, it often does work and should be your first line of defense. 
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Join a Club 


lf you intend to use your computer quite often and for a variety 
of activities, you should seriously consider joining a Commodore 
users’ club. You can find out about these local groups tn 
Commodore: The Microcomputer Magazine, which is available in 
book stores and by subscription. This magazine is published by 
Commodore, but the users’ groups are independent. Group 
members can provide you with much help and information. There 
are hundreds of clubs nation-wide, and you can get help in forming 
your own if your area is without a clu. 
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Using the Built-in Software 101 


As you learned in Chapter 1, the Cormmodore 
Plus/4 computer comes with a built-in software 
package that includes four programs: a word 
processor, a spreadsheet, a file manager, and a 
graphics generator. You don‘t need any 
additional equipment to load the built-in 
programs; they are ready for your use as soon 
as you press a Function key. 

The built-in programs work both separately and interactively, 
which means you can transfer work and information from one 
program to another. For example, you can update an inventory with 
the spreadsheet program, draw a graph showing which products 
sold the best, and then use the word processor program to write a 
report of your findings. 

In this chapter, we will describe the features of each of the built- 
in programs. We will also demonstrate how the programs work, 
both separately and together. Then, in Chapter 6, you'll read the 
descriptions of some other available versions of the same types of 
programs that are built into the Plus/4 computer. For example, you 
can buy a separate word processor, such as Script/Plus. 
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THE BUILT-IN WORD PROCESSOR 


A word processor simplifies writing. Everything you type with 
the word processor Is instantly correctable, rearrangeable, and 
reusable. You can change the document as much as you want 
before you actually print it on paper. You can print aS many copies 
as you need. If you want to make a change after you print a copy, 
you just make changes on the screen and then print out the text 
again. 

You can perform the following operations just by typing short 
commands: 
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¢ Insert and delete letters, words, sentences, paragraphs, and 
pages. 


* Move blocks of text around on the screen. 
¢ Incorporate work from the other built-in programs. 


¢ Center or left- or right-justify text. 


Highlight and underline text. 


Tell the computer how to format the output. 


Store and retrieve documents on tape or disk. 


¢ Print copies of your work. 


Fig. 5-1 shows the screen display of a letter written with the built-in 
word processor. 


Fig. 5-1. Screen print of a letter 
written with the dDuilt-in word 
processor. 





THE BUILT-IN SPREADSHEET 


A spreadsheet program is basically a cross between a calculator 
and a ledger page. You can record any type of tabular {row and 
column) data on the spreadsheet. As Fig. 5-2 shows, the data can 
be either numbers or letters. You can keep track of budgets, 
inventories, expenses, payrolls, etc., and you can compare 
projected and actual figures. You can also enter mathematical 
formulas, such as the one shown on the bottom line in Fig. 5-2. 

A spreadsheet can also be used to perform calculations. You can 
use simple arithmetic or more complex formulas. You can add alll 
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Fig. 5-2. A price list compiled 
using the built-in spreadsheet. 





the values in a row or a column. Even better when you make a 
change, any other figure on the spreadsheet affected by that 
change will be automatically changed as well. This feature lets you 
pose “what-if” questions about finances and inventories. For 
example, you can perform just one calculation and see how your 
finances would be affected if you received a 9% raise. 


THE BUILT-IN GRAPH GENERATOR 


The graph generator works with the spreadsheet to create a 
graphic tllustration of a set of numbers. You supply the numbers 
you want depicted and the program draws a bar graph. Fig. 5-3 
shows a sample bar graph drawn using this program. You can 
transfer a graph to the word-processor program and then print it 
out as part or parts of a report. 


THE BUILT-IN FILE MANAGER 


A file-management program, which is also called a database 
manager, can help you organize and reuse groups of information for 
a variety of purposes. A data base is an organized collection of data 
records, like a file cabinet of information. Compared to a file 
cabinet, a file manager offers these advantages: 


e You can design your own file system for each file use. 
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Fig. 5-3. A bar graph drawn 
using the built-in graph 
generator. 





* You can sort and resort the data any way you like. 


* You can make changes easily. 


* You can use the word processor to write customized form 
letters and, then, can get names and addresses from the 
computerized files. 


* You can print address labeis and other lists. 


Each stored record can be accessed by any number of 
categories which you define. For example, if you have addresses 
stored by the file manager, you can look them up by last name, by 
State, by zip code, and so on. Fig. 5-4 illustrates how you can 
design your own data records using the file-manager program. 


TURNING ON THE SOFTWARE 


Turning on the built-in software is simple. Just follow these 
steps: 


STEP 1 Turn on the computer. (Of course, you can access 
the built-in programs any time, not just when the 
computer's first turned on.) 

STEP2 — Press Function key SHE . The following message is 
displayed on the screen: 

S/51525: 3-PLUS-I 


STEP 3 Press the SSREEGREE key. 
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Fig. 5-4. Record fields created 
with the built-in file-manager 
program. 





As soon as you press the SE and SREEEGRRBF keys, a title 
screen appears for a few seconds. Then, the black word-processor 
screen appears. The L and C legends at the bottom of the screen 
show the Line and Column number of the cursor's current position. 


As you read earlier, the cursor points to your place on the screen. 
the L and C values are automatically updated as you type to show 
you where you are on the screen. 


Switching Between Programs 


When you first turn on the built-in software, you always enter 
the word-processor program. If you want to go to one of the other 
programs instead, press the @= key and the =€= key at the same 
time. Then, just issue one of the commands shown in Table 5-1. 


Table 5-1. Commands for Switching Between 
the Built-in Programs 


____Destination __|_— Command __| Meaning 


Word Processor To word processing 


File Manager To file 
Spreadsheet To calculations 


Graph Generator* To graphics 






















*Entered via the spreadsheet only. 
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Each command takes you from one of the built-in programs to the 
program you've selected. You can switch between programs any 
time you like. Note, however, that to Switch from the graph 
generator, you must press the SS35FRRBE key. This moves YOu 
into the spreadsheet. This is the only way that you can get out of 
the graph generator. 


The Word-Processing Work Area 


The word-processing work area is 77 columns across the screen 
and 99 lines down. Naturally, the computer can't display alt those 
columns and lines at once. Instead, you see only a 37-column by 
22-line section at a time. As you type into the word processor, the 
screen segment you see will be the area around the current 
location of the cursor. As you work with the word processor more, 
you'll quickly learn how to move easily around the 77-by-99 screen. 


The Spreadsheet Work Area 


The spreadsheet work area is 17 columns across by 50 rows 
down on the screen. You will be able to see only three columns 
and twelve rows at a time, but you can have values in those parts 
of the screen that you can't see. The columns are labeled C1 
through C17, and rows are labeled R1 through R50. You can refer 
to each position on the spreadsheet by its row and column 
numbers. Each position is called a ce//; this is illustrated in Fig. 5-5. 
For example, the top left-hand cell is row 1, column 1. 


Fig. 5-5. The spreadsheet work 
area. 
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The File-Manager Work Area 


The file manager has more than one work area. When you are 
defining the records in a file, the file manager prompts you for the 
names and lengths for each item in the file records. These parts of 
the records are called fields; they are the smallest unit of a file. 
You can sort and look up information according to any field that you 
name. 

When you are entering data into the records you've defined, the 
file manager prompts you to fill each field with the type of 
information that goes in each field. When you are sorting, updating, 
searching, or performing some other task with the file manager, 
the work area ts adapted to that particular job. 


The Graph-Generator Work Area 


The graph generator is a simple program; it has only one screen. 
You type in the numbers you want to graph while you re tn the 
spreadsheet program. Then, you switch to the graph generator 
program, which automatically draws the graph. if you want to, you 
can transfer the graph to the word-processor program and use It in 


a letter or report. 


A DEMONSTRATION OF THE BUILT-IN SOFTWARE 


The following demonstration will show how each built-in 
program works, both by Itself and in combination with the other 
programs. In the example, we'll do the following tasks: 


« Write a letter. 

« Prepare a budget. 

« Compare the budget to actual expenses. 

¢ Draw a bar graph to illustrate the differences in the budget. 
« Place the budgetary information in the letter. 


« Print the letter and store a copy of it on a disk. 


The first step in composing the letter is turning on the word 
processor. As you read earlier, starting up the word-processor 
program is simple. After you turn on the computer, just press the 
=FE key and then the =SEEGBEE key. The blank word-processor 
screen will appear in a few seconds. Now you're ready to begin 
typing the letter. 

If you've never used a computer before, you should read Chapter 
7 before you proceed. You should read the sections on how to use 
the cursor arrow, , SSE (INSERT), and =BEE 
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(DELETE) keys, especially. These brief sections will show you how 
these keys work. Once you're familiar with the special Operations 
of these keys, you’ll have an easier time using the word processor. 


Typing a Letter | 


Now that the word processor is turned on, you re ready to begin 
typing. Type in the following paragraph. If you make mistakes, use 
the cursor arrow keys and the SINBSE and =5EE keys to make 
corrections, Don’t press SSEEFERRNE until you get to the end of the 
paragraph. 


Dear Mom and Dad, 

How's everything back home? | miss you both every day. 
Does Fido miss me? Please give him a hug forme. The 
semester is off to such a fast pace that | can hardly believe it’s 
been three weeks since | was home. : 


When you finish typing the paragraph, press the RETOUR key. 
AS SOON as you press SEERURRE, a reversed-image arrow is 
displayed on the screen, and the cursor moves automatically to the 
beginning of the next line. This symbol just tells you at what point 
you pressed the S]EFGRAF key. The SSEFEFRBE key symbol! 


' marks the end of a paragraph. 


Moving Around the Work Area 


When you typed in the first sentence of the preceding letter 
paragraph, the screen began to scroll from side to side while you 
typed. Though the word-processing work area is 77 columns by 99 
lines, the part of the screen that you can see at any one time is 
only 37 columns by 22 lines wide. 

You can use the cursor keys to move around the work area; 
however, several other keys will let you move around more quickly. 
For example, Function key 32 moves the cursor to column 1 of 
the next line, and SE moves the cursor to column 41 of the 
current line. The =3RBAVEE= key moves the cursor to line 1 in the 
current column. The =6EEAR= key moves the cursor to the last line 
of the current document. You'll learn more about moving quickly 
around the word-processing work area as you use the program. 


Making Corrections as You Process Words 


Just typing with a word processor is simple. Correcting mistakes 
is simple, too. If you've already read the sections in Chapter 7 
about the special computer keys, you have learned how to use the 
ESE key to insert letters and words in the midst of what you've 
already typed. Just move the cursor to the space where you want 
to add some letters. Then hold down the =33REE and SRS 
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keys until you've opened up enough space. The cursor doesn't 
move when you insert space, so just begin typing what you want 
to insert. If you just want to add a blank Space, simply press the 
Space bar or cursor key and continue from where you left off. Use 
the SEE key to close extra spaces if necessary. 

In Chapter 7, you will learn how to use the =BHE—= key to erase 
mistakes. This key works the same way when you are using the 
word processor. Just use the cursor arrow keys to move the cursor 
one space to the right of the letter you want to erase. Then press 
ue =BEE key until you've erased all the letters you want to get rid 
of. 


Setting a Tab 


You can indent a paragraph by moving the cursor five Spaces to 
the right of the left margin until the cursor is in Column 6 {(C = 96). 
You can simplify the indenting by setting a tab. To set a tab, just 
move the cursor to the column where you want a tab. Then press 
the =SORFFROE- and == keys at the same time. An * appears in 
that column on the dotted line at the bottom of the screen. This * 
shows where the tab is set. 

To cancel a tab, move the cursor to the column where a tab has 


been set. Then press =B6RFFROE= and === again. This releases 
the tab and removes the + from the dotted line at the bottom of 


the screen. 


Continuing the Letter 


_ Now that you've set a tab, you can move instantly to the 
beginning of the second paragraph. Do this by pressing both 
—SHIFE and == together. This key combination works like a tab 
key on a typewriter. If you have set more than one tab, =SHRREF= 
and === will move you to the next tab column. Now you're ready 
to continue typing. Remember to press the =ESEGRRE key at the 


end of each paragraph. 


When i was last home | told you I'd send an account of my 
finances from last semester. | believe you'll both agree that 
the information I'm enclosing supports my argument that | 
need more money. 

Last summer when the three of us sat down to compose a 
budget for the coming fall term, we agreed upon the figures 
shown in the following tabie. 

Unfortunately, my actual expenses were consistently higher 
than those projected in our budget. The second half of the 
table shows my actual expenses for September through 
December. 

To demonstrate my straits, the following graph illustrates 
tne discrepancies between the croposed and actual budgets. 
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It] be home next month to discuss this budget. | look 
forward to seeing everyone and once again tasting 
noninstitutional food. 


fove, Emily 


ENTERING THE SPREADSHEET PROGRAM 


in the letter Emily promises a table of her old budget. To prepare 
this information, we need to go to the spreadsheet program. lo 
switch from the word processor to the spreadsheet, press the © 
and =6= keys together. An uppercase W and a > sign will replace 
the dotted line at the bottom of the screen. This is the prompt that 
tells you you're in Command mode. 

Command mode lets you tell the computer to do something with 
the software. You enter the Command mode from any of the built- 
in programs by pressing & and =€=. When the Command mode 
prompt appears, issue the command and press SSHEHORRAE . In this 
case, we want to go to the spreadsheet. The command is te, 
which stands for fo Ca/culating, so type in tc in lowercase letters 
and press = EFORBE . 

As you read earlier in this chapter, the spreadsheet work-area 
screen is arranged in table form, with 17 columns across and 50 
rows down. You can see 3 columns (C1 through C3) and 12 rows 
(R1 through R12). Each position on the spreadsheet, called a ceil, is 
identified by its row and column numbers. For example, the top 
left-hand cell is row 1, column 4, and ts referred to in the form of 
1:1. 

Note the yellow bar in cell 1;1. This bar ts the cell cursor which 
shows you which cell is the current cell. You have to move the cell 
cursor yourself; when you type in a value and press =—RESRERRKE , 
the ceil cursor, unlike the regular cursor, stays where It is. lo move 
the ceil cursor up and down, use the cursorup and cursordown 
arrow keys. fo move the cell cursor fram side to side, you must 
use the S@— and SB keys; the cursorleft and cursorright arrow 
keys do not affect the cell cursor S44 moves the cell cursor to the 
left and 34 moves jt to the right. 


Entering Text items on the Spreadsheet 


To prepare Emily's budget, we will need to post budget items 
and amounts in the spreadsheet cells. First we'll type in the names 
of the months in Column 1. The spreadsheet expects numeric 
Input, so, to type a word, you must tell the computer you are 
entering something besides a number. 

Before you prepare for text input, note the word “numeric” in 
the line at the bottom of the screen. Now press the @ and 5 
keys together (T stands for text). You'll notice that the word 
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NUMERIC has been replaced by the word TEXT. The spreadsheet 
displays this information to tell you what kind of input it expects. 
Note that if you should move the cell cursor after you switch from 
numeric input, the switch is cancelled, as you can tell when the 
word NUMERIC reappears on the screen. Just repeat the switch to 
text by pressing both @ and =€ again after you move the cell 
cursor. 

Give the column a heading by typing: months. Press =33SFERSRE 
and the word months appears in the ceil located at column 1, row 
1 (cell 1;1). The cell beneath 1;1 ts 2:1. The row number is always 
named tirst when you refer to a cell. As you saw in Fig. 5-5, the cell 
number for the current cell is displayed in a line at the bottom of 
the screen: R;C 1 1. 

To enter the first month name, press the cursordown arrow key 
once. This moves the yellow bar down to cell 2;1. With the cell 
cursor in cell 2;1, press CG and = again. You must repeat this key 
sequence each time you want to enter a text item. Now type sept 
and press SRREEFEREE to enter “sept” into cell 2:1. 

Enter the rest of the months from Table 5-2, which shows 
Emily’s projected budget figures. If you make a mistake, just enter 
the month again. The spreadsheet automatically replaces old 
entries. Just make sure that the cell cursor is on the correct cell. If 
you forget to move the cell cursor before you type the next entry, 
just reenter the old month, move the cell cursor, and type in the 
next month. If you forget to press G and SE before you enter a 
text item, the computer just enters a 0 tn the cell. Try again. 


Table 5-2. Emily’s Projected Budget Figures 


alothes | entertainment | mise. 
59 52 75 
25 4¢ 75 
6) 4D 75 
25 60 75 


Next we need to enter the names of the budget items across 
row 1. Just use the cursor-up arrow key and the =z key to move 
the cell cursor to the cell at row 1; colurnn 2. Press @ and =$5 for 
text input and then type in the first budget item, books. Then, 
move the cell cursor to the following cell locations and type in the 
names of all the budget items. As soon as you finish cell 1;3 and 
move the cell cursor to cell 1:4, the work area moves to the nght, 
just as it does when you type past Column 37 in the word 
processor. | 
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Entering Numeric Values on the Spreadsheet 


The entering of numeric items is similar to the entering of text 
items, but you don't have to identify the value type before you 
enter the value. Just move the cell cursor to the cell and enter the 
number. Enter all the cell values using the numbers from Table 5-2. 


Caiculating on the Spreadsheet 


Now that ail the budget items have been entered, we need to 
total all the monthly expenses for each item. We'll do this by 
adding all the values in each column. To do this, we will need to 
enter a formula that will perform this tabulation. Just as you had to 
inform the computer when you were entering a text value, you will 
also have to tell the computer when you are entering a formula. To 
do this, press the @ and = keys together. The word NUMERIC 
at the bottom of the screen now reads FORMULA. 

To enter a formula that will add all the values in column 2, move 
the cell cursor to cell 6;2, which is beneath the last value in column 
2. Then press @ and S$ and type in the formula: sum 2:2 to 5:2. 
Press =REEGERE. The sum formula lets you add a row ora 
column. You just give the first and last cell locations of the group of 
cells you want to add, 

Move the cell cursor to the bottom of each column of expenses 
and repeat the formula, substituting the column numbers so that 
they match the column you are tabulating. For example, add 
Column 3 expenses with the formula: sum 2:3 to 5:3. 


COMPARING THE BUDGET AND THE ACTUAL 
EXPENSES 


We need to enter the figures for the actual expenses now so we 
we can compare them to the projected amounts. To do this, we'll 
just move farther down the spreadsheet work area and enter some 
figures under the same item headings. 

okip a row below the item tallies and use the cursor-down arrow 
and SEE keys to move the cell cursor to cell 8;1. Enter the month 
headings again in celis 8:1 through 11;1. Remember to use the 
cursor-down arrow key to move the cell cursor to the next cell and, 
then, press & and = to tell the computer you'll be entering text, 
not a number. Then, type in each month just as you typed them 
earlier at the top of the spreadsheet. 

You are now ready to enter the actual budget amounts. Use the 
figures from Table 5-3. Use the cursor arrow keys and S2E and 
=E2- to move the cell cursor to the correct cell; then type in the 


value, and press SREFUREE. 
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Table 5-3. Emily’s Actual Expenses 


[month [ books | food | clothes | entertainment | 
’ 80 60 


250 
38 60 95 3} 75 









To figure the totals for each item of actual expenses, we'll use a 
formula similar to the one we used to total each projected expense 
item in the budget. As you'll recall, you move the cell cursor to the 
cell beneath each column of expenses and then you tell the 
computer you'll be entering a formula by pressing the @ and =f 
keys together. With the ceil cursor in cell 12;2, use this formula to 
add the actual expense Items in the first colurnn: sum 8;? to 11:2. 
Then, us2 the SE key to move the cell cursor over beneath the 
next column of items (cell 12;3) and change the column numbers tn 
the formula to 3. Repeat until all columns are tabulated. 

Now you have expense totals for each item on both the 
projected and actual budgets. We're now ready to prepare a graph 
that will show the differences between the projected and actual 
expenses. First, we will need to subtract each projected item total 
from each actual total. 

To subtract ttem totals, use the cursordown arrow and Se keys 
to move the cell cursor to 14:1. Press the = and =€E keys to tell 
the computer you'll be entering a text heading in this cell. Then 
type “comparison” and press SSEEFOHRAE . 

Next, use SBE to move the cell cursor over to cell 14;2. To 
subtract the projected-budget total in cell 6;2 from the actual- 
budget total in cell 12;2, tell the computer you'll be entering a 
formula by pressing the @ and =€ keys. Then enter the following 
formula: 12;2—6;2 and press SS3EREFREE.. The answer, 10, :s 
displayed in cell 14:2. Move the cell cursor to cell 14:3, press @ 
and =F to enter a formula, and type 12;3—6;3. Repeat for the 
totals in Columns 4, 5, and 6. Your spreadsheet work area should 
now contain the values shown in Table 5-4. | 


DRAWING A GRAPH 


We are now ready to draw a graph depicting the differences 
between the projected and actual expenses. This takes a bit of 
maneuvering because we must have an empty word-processing 
work area and an empty spreadsheet work area. Since we dont 
want to lose the work we've done, we'll save the letter we typed 
and the budget chart we compiled. 

To save the budgetary figures, you need a disk drive and a 
formatted disk. The summary to Chapter 6 tells you how to format 
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Table 5-4. Spreadsheet Entries 


58 
4g 
4g 
62 
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oo 4 OD oO hm & MN = 


R10 
Rit 





a disk. Once the disk drive is connected (see Chapter 4) and turned 
on, insert the formatted disk. Hold the disk at the label and insert 
the disk. The small write-protect notch should be on the left as you 
are facing the disk drive. Close the drive latch. 

To save a file from the spreadsheet, press the @ and == keys 
to enter the Command mode. Then type sf and press =SSFURRE. 
The message SAVE FILE: is displayed at the bottom of the screen. 
You must give the file a name; we'll type in the name budget. 
Press SSE FORE again. After a moment, the file called budget is 
Saved on the disk. 

lf you want to verify that the file is saved, which is a good idea, 
press © and =€=, and then type ca, which stands for catalog. This 
command displays a list of the files on the disk. When you save a 
spreadsheet file, the computer automatically adds .c to the end of 
the file name. This suffix identifies the file as a spreadsheet 
(calculations} file. However the .c is not really part of the file name: 
you don't add it when you retrieve the file. 

To save the letter, go back to the word-processor program by 
pressing @ and =€= and then typing tw (To Word processing). 
Saving a word-processing file is just like saving a spreadsheet file: 
press @ and =€ and then type sf and press SS3ERERRBE Type the 
file name and press =REFERRE. We'll give the file the name /etter. 

Now that the files are saved, we can clear the work areas. While 
you're still in the word processor, press G and == to enter the 
Command made. Then type cm, which stands for Clear Memory. 
Press =SEFGRRE and, then, in response to the question CLEAR 
ALL Y/N?, press y (for Yes). The cm command erases the work 
area. 
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Now switch to the spreadsheet program by pressing © and 
=6= [hen type in tc and press SREFGREE . Before you clear the 
memory, jot down the numbers in cells 14:2 through 14:6 in the 
comparison row. Now clear the work area the same way you did in 
the word processor: press © and =€= . Then type cm and press 
=RETUBH Press y in response to ARE YOU SURE Y/N. 

We're now ready to draw the graph. While you're stil! in the 
spreadsheet, you'll type the values to be graphed. Before you type 
the values you jotted down, type 12M in cell 1:1. The graph 
compares each of the values it depicts in comparison to the 
highest value. To make the graph easier to understand, we add the 
148 so that all values are compared to 18@.instead of to 7G, the 
highest value taken from the comparison chart. You'll see why we 
did this when we finish combining the graph, the spreadsheet 
work, and the letter. 

Next, type in the values of the comparison totals that you just 
jotted down. Type the first value into 1:2, the second into 1:3, and 
so on. You must type in these values for graphing in a row, not 
down a column. Use the S62 key to move the cell cursor to the 
next column. 

We want to incorporate the graph into the letter that we wrote in 
the word processor. Now, BEFORE we actually draw the graph, is 
the time to tell the computer we'll want to do this. Press @ and 
=€= to enter the Command mode. Then, type in map and press 
=RETFORRE. The MAP command tells the computer to send the 
graph to the word processor. However, we still haven't drawn the 
graph on the graph-generator screen yet; we're just telling the 
computer where the graph’s eventual destination is. 

At this time, make sure that the cell cursor is somewhere on row 
1. We're ready at last to draw the graph. To switch to the graph 
generator, press € and =€= to enter the Command mode. Then type 
in gr and press SSEFGRSAE-. The graph, as shown in Fig. 5-6, is 
automatically drawn. We'll make a few changes, however, when 
we move the graph to the word processor. 


COMBINING WORK FROM THE SPREADSHEET, 
GRAPH GENERATOR, AND WORD PROCESSOR 


After you look at the graph, press the =SEEFRFRBE key, which 
sends you back to the spreadsheet. Then press @ =f=and type 
tw and press SEEFGREE to go to the word processor, When the 
word processor comes up, the graph is there waiting at the top of 
the screen. 

Now we'll combine the three projects we've done — the letter, 
the budget, and the graph. The graph is already on the screen, so 
we'll get the letter and the budget from disk; then we will nave all 
three jobs tn the same work area. 
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Fig. 5-6. The graph created for 
Emily's letter. 





When you want to keep the current work in the work area and 
load another file from disk, you use the MERGE FILE command. 
MERGE loads the disk file into the work area beneath the work 
already on the screen. To merge the letter file with the graph, first 
move the cursor to the line beneath the graph — line 23. It’s 
important that the cursor be moved past the work in the work area 
before another file is merged. 

To merge the letter file, press @ and Sto enter the Command 
mode. Then type mf and press SREFERRRE. The message LOAD 
FILE: ts printed at the bottom of the screen. Type the name of the 
file you want to load, which is letter. Press SSHERRRAE. After a 
moment, the file ‘letter’ is displayed beneath the graph. Fig. 5-7 
shows how part of the screen should look now. 


MERGING A SPREADSHEET FILE INTO THE WORD 
PROCESSOR 


Next, we will need to move the budget file material to the word 
processor. To do this, we'll learn another command, BLKMAP. 
Make sure you're in the word processor ( and =€=, then tw, and 
=REFORRE). We can move spreadsheet material into the middle of 
the text right where we want it to be. 

since we want to display the two parts of the spreadsheet 
material in different places in the letter, we'll move the parts 
separately. We want to put the first six lines of the spreadsheet 
material right after the third paragraph. Move the cursor to line 34, 
column 1, which is where we want the chart to be printed. At the 
bottom of the screen, the status line should read L= 34 C= @1. 
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Fig. 5-7. The graph and letter 
merged. into one screen in the 
word-processor work area. 





The IL (Insert Line) Command 


Since we'll be moving the spreadsheet material into the middle 
of the text, we will need to create some space for it. If we tried to 
mave the spreadsheet data without creating an opening, the data 
wauld be printed on top of the fetter and we'd lose some of what 
we've written. To open up some space after line 33, press @ and 
== Then, type il and press SEHEERERNE. The IL command opens 
one blank line without deleting any text. We'll want to move six 
lines from the spreadsheet material and, for the sake of readability, 
welll want a blank line above the data. 


Repeating a Command 


We've already inserted one blank line. To insert the other six, 
you can either repeat the IL command or you can use a shortcut. 
To repeat the execution of any command from the Command 
mode, just press € and SE after you have issued the command 
onde. Repeat Cx = as many times as you want to repeat the 
original command. In other words, after you issue one IL 
command, press @ and 3$ six times to open up seven blank 
lines. Now press =33FERERE once to leave a blank line above 
where we want the spreadsheet data. The cursor status line 
should read L= 35. Leave the cursor there. 
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The BLKMAP Command 


Now. switch back to the spreadsheet {(-Ck =8, then tc, -and- 
). When you are in thé spreadsheet, load the budget 
__ file. Loading a file while you're in the spreadsheet is just like 
- loading a file while you're in the word processor. Press © and3=, 
type If, and press SSHERBRAE Type in the file name BUDGET when 
the message LOAD FILE: is displayed. The spreadsheet tile called . 
budget is displayed in the work area. 

Next, we'll move the first six lines of the spreadsheet data as a 
block of text. We need to tell the computer the location of the top 
left-hand comer and the bottom right-hand corner of the block that 
we want to move. To identify the top left-hand corner, move the 
cell cursor to cell 1;1. A quick way ito do this is to issue a HOME 
command: press C ===, then type home, and press =SHEREHEM. 

Press €= =B=again. Issue the block map command, which 
includes the location of the bottom right-hand cell, which is 6;6. 
Type bikmap 6;6 and press =SHEFEERBE. Switch back to the word 
processor ( & and S=,, then tw, and SSPE). The material 
from the budget file is now at line 85 of the word-processor 
screen. {You'll have to move the cursor down to see it.} Move the 
cursor to the line below the chart to see how the spreadsheet 
material looks on the screen. : 

Now we're ready to move the second half of the spreadsheet 
material, which we want to place after the fourth paragraph. Move 
the cursor to line 44, where we'll put the second chart. Open up 9 
spaces with the IL command and € =€£. Press =eorue- once 
after you open the space so that a blank line will be above the chart 
after we move it. The cursor should be on line 45. 

Move back to the spreadsheet ( |C= =€=and tc and S3EESHEBE ). 
Move the cell cursor to cell 8;1, which is the beginning of the block 
we want to move. Then, enter Cormmand mode ( @* 3H=) and type 
bikmap 14;6, which identifies the end of the block. Return to the 
word processor ( ( == and tw ard SSEFREBRE). The spreadsheet 
material should be at lines 45 through 51. Move to line 52 and 
press: SSHEFERRSE to create a blank line. The screen should look like 
what is illustrated in Fig. 5-8. 


Rearranging the Material — 


Ail we have left to do now is moye the graph so it's where we 
want It -—— at the end of the fifth pafagraph. To rearrange the blocks 
of text in the work area, you must learn how to use the Create 
Block and Insert Block commands. 

First, move the cursor to line 16. A block can be only 16 lines 
long and the graph is 22 lines, so we'll have to move the graph in 
two parts. At line 16, set a pointer to mark the end of the block. 
Press @ and ==. type sp. and then press SHHiErSne. A less- 
than sign (<) appears on the line at} the right margin of the screen. 


Using the Built-in Software 119 


Fig. 5-8. The spreadsheet data 
is transferred to the word- 
processor work area. 





The Create Block Command 


identify the beginning of the block by moving the cursor back to 
line 1. To create the block, press @ and=gE, type in cb, and press 
EERE The computer creates a text block starting at the 
current cursor position and ending at the pointer we fust set. 


The Insert Block Command 


To move the block we just created, move the cursor to line 55. - 
Create a blank line ( CZ 8 and il, and then press [SERRA ). 
Then, on line 56, press Cz and =€, type inib, and press 

. The 1B command inserts the block at the current 
location of the cursor. 

The block of text is now inserted, but the block also remains in 
its:original location. We must go back and delete it. To delete the 
original block, move the cursor back to line 1 by pressing the 
=o key. Press @ and ==, type db, and press =3EFRRRRE. 
The DB command erases the text from the current cursor position 
to the pointer we set at line 16. Now the block only appears where 
we want it to be. 

The top of the graph has moved, but we still have to go back and 
move the bottom six graph lines. Move the cursor to Jine 6 (the 
bottom of the rest.of the graph) and set a pointer. Move the cursor 
to Serer 1 and create a block ( G2 S{e=and cb, and then press 

=REFuM }. Move the cursor to line 56, the bottom of the first 
part of the graph. insert the block (= == and ib, then 
RRFURRE ). Create another blank line under the graph. Then go 
back to the top of the screen and delete the block ( G: == and ab, 


then press 
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Final Editing 


_ Before we. print a copy of this document, we'll fix up-the graph. 
by deleting the graph columns we don’t need. Then we'll add 
some numbers to the left column} to make the graph more self- 
explanatory. 

First, erase the unnecessary graph columns we don’t need. 
Move the cursor to the # sign in column 13 on the bottom row of 
the graph, just above the numbers. Then, press SEHIEEEEENE . The 
rest of the row of # signs is erased. 

Now we'll change the numbered row at the bottom of the graph. 
These numbers don’t mean much, so we'll replace them with the 
first letters of the budget items represented in the graph. Move the 
cursor to the 1 in the numbered row on line 55. Type a b over the 1. 
Then type an f over the 2, a c over the 3, an e over the 4, and an m 
over the 5. Press S3HEFRIEBE to get rid of the other numbers... 

As you'll recall, when we created the graph, we added 100 to the 
chart so the other values would bé compared to 100. The graph 
represents 100 with twenty # signs, so each # sign equals 5. Use 
the cursor keys to move the cursor to the bottorn bracket on the - 
left side of the graph, on line 53. Type a @ over the bracket. Then 
move the cursor to the next bracket above and replace it with a 5. 
Continue this until all the brackets ion the left-hand side of the 
graph are replaced with numbers, @ through 95. 

You may also want to clean up the budget charts so that the 
spacing looks better. To move the columns on each line, first set a 
pointer (Cx =8&, sp, and =$8REEIRRE) on each line. The pointer 
makes sure that only the current line moves. Without the pointer, 
all the text below the current line moves when you press the 
=SE or SERREE- keys. Then, use the =EREE= key to move each of 
the columns of numbers to the right so they're under their 
headings. To release all of the poiriters when you finish, press & 


—_ 


and ==, type in cp, and press S33. 
Printing a Copy of the Letter 


Now that the letter is finished, we're ready to print a copy on the 
printer. Turn on the printer and make sure that paper is 
inserted. Now enter the Command mode by pressing Cx and 3, 
and print Emily's letter by typing 2p. Press SHREFEREEE. The final 
product should look similar to the printout shown in Fig. 5-9. - 


MORE ABOUT THE FILE MANAGER 


Now that you’ve had some practice using the other three 
programs, we'll turn our attention to the file-manager program. You 
can use the file manager to store any type of information that you 
would put in a file folder, an address book, index cards, or standard 


| 
| 
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Dear Mom and Dad, 

How's everything back home? I miss you both every day. Does Fido 
miss me? Please give him a hug for me. The senester is off to a 
fast pace that I can hardly believe it's been three weeks since I was 
hame. 

When I was last home I told you I'd send an account of my finances 
from jast semester . I believe you'll both agree that the information 
I'm enclosing supports my argument that I need more money. 

Last summer \ an the three of us sat down to compose a budget for 
the coming fall terh, we agreed upon the figures show in the following 
table. 


month books food clothes entertainment misc. 


sept 208 | 4¢ 5d 5¢ 75 
oct 50 49 25 4¢ 75 
nov 35 49 #«®+58 49 75 
dec 35 49 25 60 75 

320 166 15d 198 386 


Unfortunately, my actual expenses were consistently higher than 
those projected in on budget. The second half of the table shows my 
actual expenses for | September through December. 


sept (25% 75 eo oo | 85 
oct d 60 55 58 7§ 
nov l 45 35 4¢ 75 
dec 35 50 50 45 90 
338 238 220 195 325 
comparison 19 78 7¢ 5 25 
To demonstrate my straits, the following graph illustrates the 
@iscrepancies between the proposed and actual budgets. 
95 # 
a 
35 # 
so? 
75 # 
76 #$¢ «+ F 
65 # ## 
60 # #+# 
55 # #f 
53 6C«EC~«aAC A 
45 #¢# ## 
46 # ## 
35 # ## 
38 # ##% 
23 f£ €# Ff 
20 .66Udt!™mlC HC EC*St 
5 # ## # 
Ww ¢###t# # 
5 #48 % 
g #323 # 
bftcem 


home next month to discuss this budget. I look forward to 
and dnce again tasting noninatitutional food. 


: 
ie 
is 


Love, Enily 


Fig 5-9. A printout of Emily's latter. 
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forms. In fact, when you use the’ file Manager, you are designing 
your own forms on which to store information. The file manager 
helps you design the forms, and |t helps you enter the information. 

One of the advantages of putting such records into a computer 
file is that you can easily perform) the following tasks: 


* Reorganizing the records. 
* Searching records by fields, such as name, state, product, etc. 
* Storing records permanently without taking up much space. 


¢ Using the information in various other applications, such as 
ordering materiais. 


* Monitoring expenses. 


You can also transfer information stored in file-manager records to 
documents that are prepared with the word processor. 


DESIGNING THE FILE 


The first part of file management is the designing of the file. 
Each file is. broken down into recards, and each record is broken 
down into fields. For example, suppose you have a file folder full of 

. bills. The folder is the same as the computer file, each bill is like a 
computer record, and each item on the bill (such as the amount 
due, the creditor, the due date, the item for which you are being 
charged, and so on) is like a computer field. To show you how easy 
it is to design a file, enter records, and use the records, we'll create 
@ short sample file. This example will create a bibliography file to 
keep track of books used in a report. 

Before you turn on your equipment and start typing, you should 
write down your requirements for the file. Designing a file is similar 
to designing a standard form, such as an insurance claim form, a 
credit card application, etc. Think about the purpose of your file 
form. What sort of information do you want to store? How do yau 
want it organized? What kinds of fields do you want for each 
record? : 

The purpose of this preliminary work is to name the fields and 
decide how long each field should be. Your design must include a 
field for each possible entry. For example, if you're designing an 
address file, you'll want to include.a separate field for the 
individual's name, street address, city, state, zip code, and perhaps 
their business and home telephone numbers. You won't use ail the 
fields for every entry, but if you will need each of the fields 
sometimes, you must include them. 

Once you've written down the field names and field lengths, 
you're ready to turn on the computer and design the file. As soon 
as the file design is finished and stored on a disk, you're ready to 
enter data records in the form of yaur file design. Entering records 
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4 dasy because the computer tells you what to enter based on the 





fk that you designed. 
» create the file, turn on your disk drive and insert a new blank 
i . Each file you create with the file manager should be on a 





jarate disk that doesn’t contain anything else. You must be sure 
tiie! disk does not contain any information you want to keep. When 
tiie! file manager saves your file design, it also formats the disk 
necially for your design. Formatting erases any information 
already on a disk. 

rn on the computer and:enter the word processor (press SRE 
alc RETURN). To go straight to the file manager, press the & 
atid == keys; then type in tf and press SREEREERE-. The file 
lahager displays this message: 


af 
+H 
el 








| , 
| | INSERT A 3-PLUS-1 FILE DATA DISK 
| |AND TYPE TF OR NEWTF 

| 


efll be creating a new file, so type newtf and press TE. 


he file manager displays the following message: 


7 
| ENTER FILE NAME (1.018) 


This prompt asks you to give your file a name that is 1 to 16 
ce dracters long. Enter the file name and then press 33RESEERE . 
You can use any name you like, but you should use a name that 
ids tifies the file contents. For example, since our sample file 
stores a bibliography, we'll name our file bibliography. Next, this 
epsage appears: 


ENTER NUMBER OF FIELDS 1..17 
| O43 


is prompt tells you to enter the total number of fields (up to 
1h) you want for each record. The 1; tells you that the cormputer 
ag o mes you want 1 field if you don't type a different answer. 
oll use 11 fields in our sample file. If you use only one digit, type 
aj zero first, just as the cornputer displays @1;. Make sure the 
sdmicolon remains at the end of your response. The next message 


ar inears after you enter the number of fields: 


| 
[ENTER FIELD NAME (1..35) FIELD # 015 
Tf i$ prompt tells you to type in the name of the first field (FIELD ~ 


O}). The field name can be from 1 to 35 characters long. Our first 
field is: author last name. The next prompt appears after you 


oie 
5S SEFORAE: 


124 The Commodore Plusi4 Home Computer System 





ENTER FIELD LENGTH 1..38 FIELD # 913 
O15 


The prompt teils you to enter the Jength (number of characters) for 
field 1. We'll use 20. Note again tinat the default value is S 01. Press 


=BPoer to display the next prompt: 


ENTER FIELD NAME (1..35) FIELD # 2? 


Now you're ready to enter the gecond field. Our second field is: 
author first name. Press 


ENTER FIELD LENGTH 1..38 FIELD # 25 
gli 


Our length for field 2 is 15. 


ENTER FIELD NAME (1..35) FIELD # 03: 


Field 3 will be called: coauthors. " : 


ENTER FIELD LENGTH 1..28 FIELD #935 
O15 


Field 3 will be 30 characters long. | 


At this point, your screen should look like Fig. 5-10. If you’ve 
made typing errors, don’t worry. You can go back and edit later. For 


Fig. 5-10. Three fields created 
using the bibliography file 
design. 
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now, just concentrate on how the file manager works. Enter the 
remaining fields using the information in Table 5-5. 


Table 5-5. Fields for Bibliography File 


| Field Number Field Name Field Length 


title 
subject 
publisher 
place 
date 





periodical 
“volume no. 
page nos. 


When you have entered the last field, the file manager displays a 
list of field names and lengths for your file. Fig. 5-11 shows how 
thé screen looks after you have entered all the sample fields. 


Fig. 5-11. File-manager screen 
showing ali fields entered for 
the bibliography file. 





OK TO FORMAT DISK? Y/N 


This message is displayed beneath the fields list. !f you want to 
change some of the fields, type N. The computer displays each 
field you entered, one at a time. Just type over your previous 
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entries if you want to edit them. |If you don’t want to make 
changes to a particular entry, just press SHHEREERENE. As soon as 
you press SHFreHeme, whether or not you made changes, the 
computer displays the next field hame or field length entry. When’ 
you are finished, the OK TO FORMAT DISK? Y/N question 
reappears, and you are ready to resume operations. 

The OK TO FORMAT DISK? prompt means you're ready to store 
the Tile form on disk. Just type Y, When the message ARE YOU 
SURE Y/N? appears, type Y agaih. The file manager formats the 
disk and stores the file design. This takes about a minute. 

NOTE: /F YOU HAVE A PROBILEM and want to abort the file- 
defining process, just press SREFERENE repeatedly until you get to 
the last field-length prompt. This gets you out of file defining and 
displays the question OK TO FORMAT DISK? Y/N. If you want to 
Start the file definition over again, type N. 

if you want to do something different, including leaving the file 
manager, the quickest way out of file defining is to type Y to the 
OK TO FORMAT DISK question, jand then type N to the next 
question, ARE YOU SURE Y/N? Typing N this time will return you 
to the first file manager screen where you get the F> prompt. At 
the F> prompt, you can type tw dnd press SIBIEFERRI to get to 
the word processor, or tc to get to the spreadsheet program. 





Entering Records 


When the file is stored on the disk, the computer displays a 
directory of the disk and, then, thé F> prompt. We want to enter 
some records, so type TF to go ta the file you just designed. The 
computer displays the file name (BIBLIOGRAPHY), how many 
records you can file, and the record number of the last record you - 
entered. The LAST RC record number should be 961 since we 
haven't entered any records yet. | ~ 


The RC Command 


One way to enter records is to Wse the RC command. RC lets 
you enter records by record number. To enter the first record, type 
rol; and press =3RRFERENE. Be sure to type the semicolon at the 
end of the-RC command. 

After you issue the rcl; command, the bottom of the screen tells 
you the name of the file and the current record number: 
BIBLIOGRAPHY 8281. Beneath this|line is the name of the first 
field: AUTHOR LAST NAME. As you enter fields into the record, 
the bottom line always tells whichifield you are supposed to enter, 
SO you can always teil where you are in the record. 

To enter a value for the first field, just type the author's last 
name and press SHHEFEHENE. For the first record, we'll use the data 
under RECORD 1 in Table 5-6. Just enter fields as you are . 
prompted by the bottom line on the screen. When there is a blank 





1 Publisher 
| Place 
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line in the table, that means there is no data for that field. For 

- example, there is no Periodical field or Page Nos. field in Record 1. 
Just press the SHHIEESARBE key when the file manager prompts you 
for those fields. A blank line will appear on the screen where that 
field would normally be entered: 


Table 5-6. Record Entries for Bibliography File 


rates eet ee J 


Author lastname {Johnson Adams Matthews 
Author first name _ | Martin Gail James 
Coauthors R. J. Robertson Carol Wilson 


Title Curing Computer | Computers in the 
Phobias Social Sciences 


Computers Computers 
Computomes SocSci Press 
Mauldin, SC — Ames, lA 
1978 




























Cognitive Test- . 
Resistance 


Psychology 
SocSci Press 
Ames, lA 

1976 

Psychology News 
V 29, No 2 

.| 129-144 





























Subject 






















Date 
Periodical 

Volume no. 
Page nos. 










436-218 





When you press SSHREMSENE after the last field prompt (PAGE 
NOS.}, the cursor remains in this last field. You are ready to store 
the|data record you just entered. 


The UD Command 


The Update Data command stores the record on the same disk 
that contains the file design. The storage procedure takes just a 
few seconds. Storing the record is simple: 


STEP 1. Press and SE=. The F> prompt appears. 
STEP 2. Type ud and press 


Entering the Next Records 


hen Record 1 is stored on disk, enter the second record by 
issuing the command rc2;. Remember to type the semicolon at 
the jend of the command. Use the data from Table 5-6 for Record 
2. Then save Record 2 with the UD command. Finally, issue the 
command rce3; to enter the third record. ‘Save Record 3 with the 
UD command. 
After the records are stored on disk, you can use the records for 
_ a variety of tasks. Looking up information from the records is quick 
andjeasy because you can have the file manager search the 
recards for any field you name. For example, if you want to find all 
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the books that are about computers in the bibliography, just tell the 
file manager to search for books with a field that contains the entry 
COMPUTERS. — Sn 3 


Searching the File 


To search the records, make sure that the disk drive is on and — 
the bibliography file is inserted in ithe drive. Press C« and S2= to 
enter the Command mode. Then type sr (which stands for' Search 
Record) and press S3REEERAE. The prompt SEARCH: is displayed. 
The file manager is asking for the|word(s) we want to find in the 
records, so type in COMPUTERS iand press SRHEEEHEME-. Note that 
you can search for any word, partial word (e.g., COMP), or other 
characters (e.g., 1976), but the word you're searching far must be 
contained in one field, not spanning two fields. For example, you 
can search for MATTHEWS or for\ JAMES, but not JAMES 
MATTHEWS or MATTHEWS JAMES because that would span two | 
fields. 

As soon as you type in COMPUTERS and press SRETURKE. the 
computer searches all the records on the disk, beginning with 
Record 1. As soon as a record containing the word COMPUTERS is 
found, it is displayed on the screen. Record 1 contains 
COMPUTERS in its subject field, $o Record 1 is displayed. The 
computer asks you. if you want to search for more records - 
containing the word COMPUTERS. Type Y to continue; typing N 
sends you to the Command mode. 

Record 2 also contains the word COMPUTERS, in both the title 
and the subject fields, so Record 2 is displayed. Again, tell the 
computer to continue the search. Since Record 3 doesn't contain 
the word COMPUTERS, Record 31is not displayed. Since there are 
no more records, the search endsiand you are returned to the 
Command mode. 

searching records for a word is only one operation you can 
perform on file manager records. You can aiso tell the file manager 

~ to sort the records. For example, you can tell the file manager to 
put the records in alphabetical order. You can also teil the 
computer to sort for more than one field. For example, you can tell 
the computer to sort first by subject, and then sort each record in 
that subject into alphabetical order. 


TRANSFERRING FILES TO THE WORD PROCESSOR | 


You can transfer any fields from any records to the word. 
processor. Suppose we were writing a report and want to use 
Record 3 in a footnote. : 


STEP 1 Go to the word processor (€k =G-, type tw, and 
press =RREFERERE ). Clear the word-processor 


. STEP 


$TEP 


STEP 


>TEP 


STEP. 


TEP 


TEP 
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screen. (Press © and SEE, type in cm, press 
SS, and type Y when the question CLEAR 
Atk Y/N? is displayed.) 


Insert the fi le-manager disk. Stay in the word 
processor. Move the cursor to L= 91 C= @1. A 

quick way to,do this is to press the SH key and then 
press the SHEMBHE key. These two key commands 
send the cursor to the top left-hand corner. 


To tell the word processor which records and fields 
you want to get from the file, you must type in 
instructions in reversed-image mode. Turn on the 
reverse mode by pressing SST and the 3 
key. Type rc3; and press S3FEHERE . Type tf;:rc; 
and press SREEFERERE:. This tells the word processor 
you want information from the file manager. The 

re3 tells the word processor.you want information 
from Record:3. 


Now you are ready to tell the word processor 
exactly which fields you want to print. We'll type all 
the fields on one line. You are still in reverse mode, 
so just type in fldl; (stands for field 1) and turn off 
the reverse mode (press =EEBBESE: and the 3 
key). 


We want a comma and a blank space to be printed 
between field 1, which has the author's last name, 
and field 2, which contains the author's first name. 
We have to include this punctuation on the fid 
command lirie. The comma and blank must be 
typed in normal mode, which is why we turned off 
the reverse mode. Type the comma and press the 
SSE bar for the blank space. Don’t press 
Sra 





Turn on the reverse mode again ( SQ55FERRE- and 
== ). Type in fld2; (AUTHOR'S FIRST NAME) and 
turn off the reverse mode ( =3S5NERRERE= and SIE ). 
Type in a period and a blank space. Don’t press 


Turn on the reverse mode again and type in fld4; 
(TITLE) and don’t press SRFEHRAIE. Record 3 
doesn’t have an entry for field 3 (COAUTHORS) so 
we'll skip it. We'll also skip fields 6, 7, and 8 since 
they aren't part of required footnote information. 


Turn off the reverse mode and press the S3EAGie 
bar once. Turn the reverse mode back on and type 
in fld9; (PERIODICAL). Don't press SSRReFGHRAE. 
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Turn off the reverse mode, press the S3RGSEE bar, 
and turn the reverge mode back on. Type in fid19: 
(VOLUME NO.}-and-turn.off the reverse image. 
Type in a colon and turn the reverse mode back on. 
Type in fld11; (DATE). Turn off the reverse mode 
and press = Pas 

The screen shows the following two lines, but 
with the fid commands in reverse image (black 
characters on a white background), and the spaces 
and punctuation (a comma, a period, and a colon) in 
normal image: 

therc3; 

Fld; fid2;:f1d4;):fldQ; :fid10; : fld11; 

STEP 9 Remove the file-manager disk and insert the word- 
processor disk. You would then either write:a report 
or load. one from disk with the MF (merge file) 
command. Whethey you write or merge a report, 
leave the field commands where they are until 
you're ready to moye them into place. 

since we haven't written a report, we'll just put 
the footnote at the end of Emily's letter so we can 
see how this works. To load the letter, put the 
cursor on line 3 and press C« S&=. Type in mf and 
press SHEEFEERBE.. When the message LOAD FILE: 
is displayed, type in letter (the file name) and press. 

, After a moment, Emily’s letter t is 

displayed under the field commands. 


STEP 10 Use the cb (create block} and ib (insert block) 
commands to relocate the two Tfile-manager 
command lines youljust typed. Put them at the end 
of Emily's letter. Then use the db (delete block) 
command to erase the lines where you originally 
typed them. The use of these commands was 
explained in the section, Rearranging the Material, 
earlier in this chapter. 


STEP 11 Turn on your printer and tell the word processor to 
print the report (@ and 38, and then #p and 
press SSFFERSHE- ).' The fields are printed just the 
way you formatted them in the command lines. 


_ MORE ABOUT FEATURES OF THE BUILT-IN 
PROGRAMS 
This demonstration has shown only some of the features of the 


built-in software. Many other commands let you perform more 
complex tasks. Some commands let you do work more quickly and 
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eliminate repetitious tasks. For example, the Copy command in the 

_ Spreadsheet spares you from typing identical items in cells. The Fit 
command takes the mati icat-formula-from one cell and 

aul omatically adapts. it to v rk for another cell. 

-you learn more com ands in each of the programs, you'll 
find more uses for the software. For now, it’s best to learn the 
rudiments of each program/and, then, gradually add more 
commands to your repertoire. Appendix C contains a brief 
description of all the commands for the built-in programs. . 





Chapter 6 








| Your 
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_ In Chapter.3, you were given some 

information about the types of software and the 

computing devices that run them. This chapter 

will give! you more specific information about 
_ the kinds of software that are available for the 
.” Commodore Plus/4, such as word processors, 

electronic spreadsheets, terminal emulators, 
and educational games. After you read this chapter, you should be 
batter able to choose the software you need. 

For quick reference, a review of the commands for running 
software and saving your own programs appears at the end of the 
chapter. 





SOFTWARE BUILT INTO THE PLUS/4 


As you read previously, the Plus/4 comes with a built-in software 
package that includes four programs: a word processor, a 
spreadsheet, a file manager, and a graph generator. Chapter 5 
explained how these four interactive programs worked. 

Later in this chapter, you'll read the descriptions of some 
independent versions of three of the four built-in programs (a word 
processor, a spreadsheet, and. a file manager). 


TYRES OF SOFTWARE MEDIA 


A program is like a recipé; it is a set of instructions that makes 
dmething special. Prograrhs are also called software, just as 
cdmputers and computing equipment are also called hardware. 
ou can learn how to us¢ instructions in BASIC and can type in 
dur own programs. Or, you can buy software already written and 
recorded for your use. Thrée types of recordings, or media, are 
listed in Tabie 6-1. 7 
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Table’ 6-1. Software Media Types 


Extra Can You | 
eMedia Tole Load equipment Record Your 
. Programs? 

No. 


Cartridge Cartridge slot, ‘None 
on the back o 
the compute 


Cassette Tape in Datassette Model 1531 Yes, using blank 
| recorder. Datassette recorder. cassette tapes. 


Diskette In disk drive. Model 1541 disk drive. | Yes, using biank diskettes. 





SOFTWARE COMPATIBILITY PROBLEMS 


Perhaps you've wondered why all software doesn’t run on all 
home computers. After all, music recorded on cassette tape plays — 
on any brand of tape player, so it seems logical that the same 
compatibility should exist for software on cassette tape. It would 
indeed be a simpler world if software were as versatile as taped 
music. However, computers are a lot more complex than stereo 
systems. 

One reason that all software doesn‘t work on every computer (Ss 
that computers use different kinds|of memory chips. This is 
important because each computerimemory chip has a more or less 
minutely detailed map of the computer memory areas. Each area 
has a set of addresses, and each piece of the area has an address 
within that set. With different memory chips, individual computers 
have different locations for variousimemory areas. For example, 
the Commodore 64 screen memory begins at memory location 
1024, which is the address for the top left-hand corner of the 
screen, and ends at location 2023, Which is the bottom right-hand 
corner of the screen. The Plus/4 screen memory begins at memory 
location 3072 and ends at location 4071. | 

lf a software program refers to a|screen memory location, which 
is common in commercial software, you would not be able to use 
the software on both the Commodore 64 and Plus/4 computers 
because the location would be wrong on one of the computers. 
This should give you an idea of why software compatibility is a 
problem. | 


Commodore 64 Software 


Commercial software that runs on the Commodore 64 will 
almost certainly NOT run on the Plus/4 computer. Versions of many 
popular programs will appear for both computers, but the versions 
are not compatible. When you buy software, make sure that the 
package indicates that the software will run on the Commodore 16 
or the Plus/4. The same disk drive works with both the | 
Commodore 64 and the Plus/4 computers, but the software runs in 
the computer, not in the disk drive. | 
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Compatibility of BASIC Programs 


Software written in BASIC language may run on both the Plus/4 
andiCommodore 64 machines, but in many cases, you'll have to . 
make some conversions. The Plus/4 and Commodore 64 . 
computers have different versions of BASIC built into the machine. 
Commodore calls the BASIC language used on the Commodore 64 
+¢ Version 2.0, and the BASIC used on the Plus/4 its Version 3.5. _ 
Those version numbers don’t really mean anything except that the 
twa BASIC languages aren't the same. 

In general, BASIC prograrns might run on both computers if the 
software contains no POKE and PEEK commands (which always 
contain memory addresses and would therefore present an 

incompatibility) and uses no other commands that are unique to 
just one computer. Generally. speaking, the version of BASIC used 
on the Plus/4 contains all tha commands from the version used for 
the|Commodore 64, but not vice versa. The Plus/4 contains a 
significantly expanded version of BASIC with about twice the 
number of commands. You should be able to convert programs 
fromm the Commodore 64 without too much difficulty. 


BUYING SOFTWARE: LET THE BUYER BEWARE! 


“In the last year, software offerings have expanded so rapidly and 
so haphazardly that selecting the tight product can be a trial for the 
consumer. The number and variety of available programs 
cornpound the problem; consumers often don’t know what to 
expect from a program or hw to compare similar offerings. 
Comparison shopping is important because not all software is of 
thel same quality or designed for the same level of user. Moreover, 
your store may carry only one word-processing program or one 
investment package, but since others are probably available, you 
can't be sure that the one in' the store is the best for you. Here are 
some suggestions for investigating software: 


1. Read software reviews in computer magazines. 


Ask other users for recommendations. 


Ask your computer dealer to order products that you've heard 
are good. : 


_ Ask the dealer to demonstrate the software. 
Ask about a return policy. 
Read Software Reviews 
ome computer magazines can help you understand the 
features of many programs. Commodore publishes two user 
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magazines, Commodore: The Microcomputer Magazine and 
Power/Play, but the magazines won't help with non-Commodore 
software. Other magazines, such as Compute’s Gazetté anid RUN, 
devote most or all of their pages to Commodore products, These 
magazines are not affiliated with Cornmodore, so you should be 
able to expect some objectivity and the coverage of non- 
Commodore products. 

Unfortunately, home computer software review is far from a 
science. The review is only as gobd as the reviewer, who may or 
may not have a broad enough experience with software to judge 
properly, or who may be too much of a “computer expert’’ to 
evaluate the kinds of features that are “best” for new users. 

Be critical when you read a review. Try to perceive the - 
reviewer's biases. Is the reviewer attuned to your needs? For 
example, a reviewer may pan a stock analysis program because its 
graphics are inferior, or its speed below par, but your only concern 
may be the thoroughness of the stock analyses. 


Ask for Recommendations 


Ask other users for recommendations but, again, listen Critically 
to the advice. The computer-crazed guy down the street may not 
know what software is best for a 13-year-old who wants to write a 
first program, or what is best for 4 30-year-old who wants to write 
a newsletter on a computer. Remember to ask WHY that person 
thinks a program is good or bad. If speed matters to you, ask about 
speed. If you prefer software presented in easy-to-use menus, ask 
about the program format. 

Another possibility for guidance jis with a Commodore Users’ 
Club. A list of Users’ Club addresses appears in every issue of 
Commodore: The Microcomputer Magazine. There are over 200 
clubs in the United States, about a dozen in Canada, and a few in 
some other countries. There are two in Puerto Rico, and there's 
even one in Finland. 

Perhaps the best sources of infarmal information are the bulletin 
boards that are part of various computer information services, such 
as CompuServe™ and The Source™. The Commodore Information 
Network, available through CompuServe™, is probably the best 
source. lf you have a modem and s ubscribe to CompuServe™, you 
can type in questions and receive answers from other users. This 
informal product information is another reason why you should 
consider purchasing a modem. 


Ask Your Dealer 


Ask your computer dealer to order products that you've heard 
are good. Developing, producing, and getting a new software 
package to market can easily take 4 year. You may hear or read 
about a program for the Plus/4 computer, but find only aged VIC 20 
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software at your computer store. So even if you know about a 
good product, you may have a hard time getting it. Furthermore, 
some excellent software is manufactured by very small companies, 
but these companies may be unable to get their programs 
distributed to many stores. Be patient and be assertive. Look for a 
dealer who's willing to order products for you. 


Ask for a Demonstration 


Ksk the dealer to demonstrate the software. Even if you don't 
feal confident about your ability to judge software, this can be one 
of the most conclusive approaches. You may not always get the 
mast out of this service for several reasons. First, the person 
behind the counter is not likely an expert on all software; however, 
helor she may be able to tell you how popular the software is, 
what people say about it, etc. It's possible the clerk has never seen 
thé program you're investigating, much less know how to 
demonstrate it, so ask if you can try it yourself. Don't be too 
suprised if the dealer is reluctant to.give a demonstration because 
this requires training; it also means that each kind of system for 
which they sell software must be set up and ready for use; and 
software can vanish or be damaged once it’s out of the box. You're — 
more likely to find a cooperative and well-informed retailer at a 
computer store than at a discount department store. 


Check the Return Policy 


ake sure you really want the software because you probably 
wan't be able to return it. Ask about the store's return policy 
before you buy. Don’t expect one, though. 


SOFTWARE CATEGORIES 


is section of the chapter explores the types of software 

presently available for the Plus/4 computer. There are at least six 

jes of software available: business, personal productivity, life 
style and personal growth, entertainment, educational, and 
prégramming aids. The typés overlap somewhat, so many 
prégrams are a combination of two or more of these types. For 
example, some of the best personal productivity programs are also 
useful in some small businesses, and some of the best educational 
programs are also games. Some of the best programs. such as 
word processors and database managers, have so many potential 
uses that every family member can put them to work. 
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BUSINESS AND PERSONAL PRODUCTIVITY 
SOFTWARE | 


Commodore has introduced the Plus/4 as “The Productivity 
Computer with Software. Built-in)” The built-in software is designed 
to Increase personal and business productivity. Other software 
available in the future for the Plus/4 will also stress productivity. 


The Plus/4 Built-in Package 


As you've read previously, the software built into the Plus/4 is an 
integrated package that combines four programs: word processor, 
file manager, spreadsheet, and graph generator. Basically, 
integrated software is software that combines two or more types 
of programs, such as a database manager and a word processor, so 
you can use complementary programs at the same time. For 
example, if you are using-a word processor to-write a report; you | 
can press a key and bring up the database manager to get some 
information stored there, and then quickly switch back to the word . 
processor again without losing anything that you typed into the 
report. : : 

Integrated packages offer versatility and convenience, but you 
should be aware that there are, of course, some drawbacks. A 

computer program can take up only so much of the computer 
memory. The left-over memory isjreserved for your workspace. A 
word-processing program on a 64K computer takes up more than 
half of the computer memory. So do a database program and an 
electronic spreadsheet. When these long complex programs are 
combined in an integrated package, each program, naturally, can’t 
take up as much memory as it wauid by itself. 

In short, each program in an integrated package is bound to be 
less powerful and have fewer features than what the same type of 
program would contain alone. Thi$ isn’t necessarily a disadvantage. 
Few people use every feature of a word processor. And if you need 
the combined package more thanithe single program, the 
integrated software can be a tremiendous product for you. | 

If you need a more powerful version of one or more of the built- 
in programs, you can buy a separate word processor (such.as 
Script/Plus), a separate spreadshegt (such as Easy Calc), a separate 
file manager (the Manager), or a separate graph generator 
(B-Graph). | 


Other Personal-Productivity and Business Software 


Home computers can help save; both homeowners and small 
business owners time and frustration. The database program that 
organizes your stamp collection, Christmas list, address files, 

. bowling team, and recipe files can also organize personnel records, 
tax forms, product information, customer lists, and any other 
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information that you might keep in files for a smal! business, civic 
group, social! club, sports tear, etc. (Fig. 6-1). Of course, word 
processors and mail list programs are aiso welcome tools for 
home, business, and school. 





Fig. 6-1. Database programs. 


Your home-management and small business needs may require 
special software (Fig. 6-2). Software developers are offering a 
growing variety of packages that perform general tasks (such as 
database management) and specialized jobs (such as programs for 
the construction and restaurant industries). Don’t forget that many 
software companies develop excellent software for Commodore 
computers. You aren't by any means dependent on Commodore to 


supply the software. 


Database Management Programs 


Database management programs heip you organize and reuse 
groups of information for a variety of purposes (Fig. 6-3). A 
database is an organized collection of data records, like an 
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Fig. 6-3. Database 
management programs. 





—.e 
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electronic file cabinet of information that is accessible by a number 
of data categories — categories that you define. 
or example, if you run a crafts business from your home, you 

can use a database management program to enter the names, 
addresses, and monthly orders of your customers. You can then 
use these records to produce lists that are organized by location, 
alphabetical last names, stores that order over $200 worth of 
metchandise per month, or whatever you like. 

lf you collect coins or comic books, you can use a database 
manager to inventory your holdings, update their current market 
values, list them by year by mint or publisher or by face value or 
superhero, : 


Word Processors 


\i word processor (Fig. 6-4) is a program that lets you use the 
computer to write any type of document. A word processor turns 
your computer into a super typewriter with an erasable, 
rearrangeable screen as your paper. Word processors offer 
different features, but all let you make instant corrections. You can 
chahge the document as much as you want before you print it out 
on paper. And, if you change your mind after you print out a copy, 
youjjust make changes on the computer and print it out again. 


Fig. 6-4. Word processor. 





In addition, most word processors let you perform the following 
operations just by pressing a' few keys: 


¢ Insert and delete letters, words, sentences, paragraphs, and 
pages. : 

¢ Move blocks of text around on the screen. - 

¢ Center, left-justify and right-justify text. 

¢ Highlight or underline text. 

¢ (Copy and backup files. 

¢ Tell the computer how to format the output. 
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« Store documents on tape or disk. 


Word processors simplify any kind of writing. Once you learn to 
use a word processor, you'll wonder how you ever managed 
without its versatility. If you or your children are students who | 
need to write payers, a word pracessor alone is ample justification 
for buying a home computer. 


Electronic Spreadsheets 


A spreadsheet program is basically a large ledger page on which 
you can record any type of two-dimensional {row and column) data. 
You can keep track of budgets, inventories, expenses, accounts 
payable and receivable, payrolls, ptc. You can easily compare | 
projected and actual figures. The!strength of a spreadsheet is in its 
capacity to give solutions to “what-if questions (Fig. 6-5), 


Fig. 6-5. Spreadsheet 
progt rams. 





A spreadsheet also performs calculations for you. Even better, 
when you make a change, any other figure on the spreadsheet that 
is affected by that change is automatically changed as well. This 
feature lets you pose “what-if” questions about finances and 
inventories. For example, you could perforrn just one calculation to 
see how all your expenses and profits would be affected if you 
were to lower your heating bill by|5%. 

Spreadsheets are great for home budgets, too. Not only:can you 
track your expenses, but you can piso see how the whole picture 
would change if your salary increased by 9%. You can then see 
how this increase would affect your expense payments. 

A spreadsheet could be a mostlindispensable program for your 
family. Other practical software packages can also simplify your 
business and household tasks. 
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Recently a lot of software and Hardware developers have 
introduced products that attempt to simplify computing by letting 
you make choices from pictures on a screen. You use a mouse or 
joystick or your finger or anything put the keyboard to point to the 
picture of what you want to do: The picture, which is called an 

“icon” — after all, we must have jargon — is supposed to depict a 
task so clearly that you don't need any additional explanation. 
Commodore's Magic Desk Series |s one of these software 
pioneers. 

Look for reviews that can tell you what to expect from this kind 
of software. Some programs are not helpful or powerful enough to. 
be truly worth your money if you're willing to learn a little about 
computers. If you like the idea of having pictorial software and not 
having to learn a few commands, you may love these programs. 
You should note, though, that Commodore's. Magic Desk // contains 
all the features of Magic Desk / anti then some. 


_ TERMINAL EMULATORS: PROGRAMS FOR MODEMS 


Modems are the hardware devices that let you use your 
telephone to connect your home computer to large data banks and 
to other computers. Modems trangform the digital signals from 
computers so that the signals can be transmitted and received over 
telephone lines (Fig. 6-6). 


Fig. 6-6. The Commodore 
Modem 300. 


7 
: 








When you link two computers, ome must be the master (or host) 
and the other the guest. To cornplete the link between your 
computer and the computer you call on the phone (called the Host 
Computer), you need software calldd a Terminal Emulator. This 
program turns your computer into a terminal that is controlled by 
the host computer while you are orfline (connected). 

Commodore’s modems come with a terminal emulator program. 
This program performs the minimaljduties of a terminal emulator: it 
lets the two computers communicate. You can type messages and 
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view programs and information from the host computer, but you 
cannot send programs or make copies of the programs you vidw. 

Terminal emulators can let you transfer programs between the 
computers. To do this with a Commodore modem, you need a 
more powerful terminal emulator than the program that comes 
with the modem. Chances are good that you'll want program 
transfer capabilities. 

When you shop for a terminal emulator prograrn, look for one 
that is user friendly. Terminal emulators tend to use alien technical 
terms, such as parity, stop bits, and baud rate. A good terminal 
emulator makes tt easy for you to select the settings for the 
terminal options. 


SPECIAL BUSINESS APPLICATIONS SOFTWARE 


If you want to use the Plus/4 computer for keeping records for a 
small business, you may want at least some of the following 
programs: 

¢ Accounts Receivable 

« Accounts Payable | 

* Federal and State Income Tax Reports 

* Payroll | 

* Sales Entry 

° Inventory . 

* Professional Services 

« Clerical Aids 
There are also programs for specific industries, such as 
construction, maintenance and service, and manufacturing (Fig. 
6-7). | | 
some of the programs may be too specialized for your purposes. 
If your business is small and doesn't include more than a few 
dozen customers and suppliers, often a spreadsheet, a word 
processor, and a database manager can do everything that you. 


would want from most of these. Try the built-in software first, and 
then decide whether you need other programs. 


Checkbook Balancers 


Early in the development of software for home computers, 
. checkbook balancing programs were among the most heralded 
applications. However, these programs have not turned out tobe _ 
very useful. Unless you're completely overwhelmed by balancing 
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your checkbook, you’re better off using a calculator for this tedious 
task. Since a Plus/4 computer has calculator features, you can, of 
course, use it to do your calculating job without buying any 
software. You can also use the built-in spreadsheet program. 





Fig. 6-7. Business applications software. 


Loan and investment Analysis 


Another common program in the financial arena is a loan and 
investment analyzer. This type of program can be both useful and 
illuminating (Fig. 6-8). For example, you can horrify yourself by 
discovering how much money the bank makes on your mortgage. 
You can also find out how much you'll have in fifteen years if you 
start an education fund for your kids. You can compare the future 
returns on zero-coupon bonds and on regular bonds. 

Using software for some of these applications Is less practical 
than for others. Don’t rush out to buy a loan program just to find 
out how much the monthly mortgage payments will be on a house 
that you want. You can get easy-to-read mortgage payment charts 
from a realtor. But if you need to know how much of a monthiy 
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Fig. 6-8. Financial programs. 





withdrawal you can make from savings when you retire, or how 
much you need to put in the bank each month to accumulate a 
down payment, or whether your stock holdings are growing at a 
respectable rate, then an investment program can be very 
worthwhile. If you decide this type of program is worth your 
money, be sure to compare carefully the features of each program 
availabie. They can differ significantly. 

'f a program promises to do everything from projecting your 
future earnings on stock to calculating your loan payments, you 
shouid be a little suspicious. Either the program does not go into 
depth in any one area, or tt may not guide you in its use — it can't 
because it uses too much memory just for the program. The latter 
shortcoming can. be overlooked if you're willing to read the manual 
and spend some time learning how to use the program. 

On the other hand, if the program answers questions only on a 
limited range of financial matters, you may not care how user 
friendly it is because it doesn’t help with all your questions. You 
may be stuck buying an entire series of programs to deal with a 
relatively simple range of financial matters. 

Before you buy, ask yourself honestly if you are willing to make 
some effort in learning a program or if you'd rather be walked - 
through it. There’s nothing wrong with not wanting to know more 
than you must about computers. If this is how you feel, be sure 
you buy programs that are tailored to your preferences. 


Stock Evaluators 


Stock analysis comes. either bundled with other investment 
- programs, or as a program by itself. These programs can be heipful 

if you have a lot of stock; especially, if you follow the market 
closely. Since some general investment packages include fairly 
good stock sections, you should check these before you buy a 
program that is soleiy devoted to stock. 

Furthermore, before you buy a program solely for this use, you 
should check out the offerings available on computer information 
services, such as Dow Jones News/Retrieval™ or CompuServe™. 
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These subscription services are accessible through the telephone 
lines if you have a modem. The services offer useful analysis just 
as the programs do and they also list prices for current stocks, 
bonds, commodities, and other securities. This may or may not be 
appropriate for your uses. Chapter 3 explains the advantages of 
modems and computer information banks. 


LIFE STYLE PROGRAMS 


IO Tests 


These types of programs (Fig. 6-9) aren’t usually the greatest of 
programs, and you can find versions of them listed on computer 
information services such as CompuServe™. Wherever you find 
them, don’t take them too seriously. Their range of questions is 
limited to what works well on a computer. Generally, the questions 
are repetitious. For example, there are lots of the following types 
of questions: What's the next number in this series?, What shape 
doesn’t belong?, Can you unscramble these letters?, etc. If you're 
good at those types of questions, the program will tell you that 
you're agenius. ~ 





Fig. 6-9. Life style programs. 


1 
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Personality Tests 


These programs are generally typical personality questionnaires. - 
At the end, they display a graphic depiction of your personality 
across several scales. For example, the test will rank you on an 
introvert-extrovert scale, a passive-aggressive scale, an intuitive- 
cognitive scale, etc. 

Like the !Q tests, these programs are limited to the criteria that 
can be tested in regular questionnaires. If you enjoy these 
questionnaires, the programs are fun. If you expect more, you'll be 
disappointed. Your computer can’t tell any more about your 
personality or intelligence than a test written on paper can. 


Trivia Quizzes 


These types of programs may more properly be called games 
because they keep score and almost always allow two players to 
compete. If you enjoy trivia questions, these are fun. They are 
usually in multiple choice or true-false form. This is necessary 

_ because a computer would almost always state that an answer 
' ‘was wrong if you misspelled it, entered it in a different form, or 
called it a different correct name. 

Trivia quizzes emphasize different trivia topics; some may be too 
hard or too easy for you. Again, look for reviews before you buy. 


Recipe and Diet Programs 


This is another area where computers don't necessarily add 
much. Some of the programs keep track of calories, but you can do 
that on paper, too. Still, if you're interested in cooking and diet, look 
for reviews of this type.of software to see if one has some 
features that would be useful to you. Some of these programs, 
such as Commodore's Micro Cookbook, are popular. 

lf you just want to use the computer to Store recipes, get a 
database manager. Database managers are very versatile, have 
indexing capabilities, and are much more practical for this use. 


GAMES 


To many of us, computer games mean Space Invaders and Pac 
Man, but there are different types of games as well (Fig. 6-10). Of 
course, you can buy versions of most popular games, such as 
Wizard of Wor and Gorf, for the Plus/4 computer. 

You can also buy adventure games such as Zork and the Scott 
Adams Adventure Series. These games don't involve shooting 
down objects; instead they are text garnes, which means that they 
don't rely on dazzling graphics or visual effects to entertain you. 
These games ask questions and give you clues to soive a mystery, 
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recover treasure, save a plane?, etc. 

There are also other intellectually chalienging computer games. 
These include educational games (for different age levels) and trivia . 
quizzes. Again, look for reviews before you buy. Sometimes it's 
easier to find game reviews than other software reviews. | suspect 
this is because there are more game addicts than there are 
spreadsheet experts. 


VIDUZZLES 
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Fig. 6-10. Game programs. 


One note of caution about game reviews; make sure the version 
of the game being reviewed is one that will work on the Plus/4. 
Because home computer software usually only works on one type 
of computer, different versions of the game are made for separate 
computers. Often the versions are developed and marketed by 
different companies. In short, you can’t trust the version of Gorf for 
the Plus/4 computer to be great just because the version for 
another computer is well reviewed. Nor can you assume that all 
“Gorfs” are second rate because one version received an 


unfavorable review. 
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Arcade-Type Games 


_ You.may have read. articles detailing the sorry state of the video 
game industry. Though many video game companies are in 

- financial trouble, you need not fear that video games are on the 
verge of extinction. More games are being made for computers, 
fewer for plain video game machines. 

Many companies, including Commodore, make games for the . 
Plus/4 computer. Remember that the Commodore 64 versions of © 
games won't work on the Plus/4. Fortunately, you can trust that the _ 
better games will be among the first converted for the Pius/4. 
Some games were available when the Plus/4 computer was initially 
offered on the market. 


Commodore Plus/4 Graphics 


Finally, the graphic characteristics of the Plus/4 computer are. not 
the same as those of the Commodore 64. The Commodore 64 has © 
Sprite Graphics; the Plus/4 does not. Most people think that the 
Commodore 64 has superior game graphic features. You may or 
may not notice the difference. If game playing is the main reason 
you're buying a home computer, be sure to evaluate the 
differences in graphic display between the Commodore 64 and the 
Plus/4. lf game playing is oniy one reason for your purchase, be 
sure to weigh all the features of the two computers before you 
decide. 


Talking Games 


One of the new twists in computer games is speech. Though . 
games have always had music and sound effects, they have only 
recently acquired the ability to address you in English. To use the 
voice feature, there are two requirements: the game must have 
speech programmed into it and you must have a voice synthesizer. — 
Note, however, that you can still play talking games without a 
speech synthesizer; they just won't talk. 

The features of Commodore's voice synthesizer, the Magic 
Voice, are described in Chapter 3. Many educational programs also _ 
have speech, and you can easily program speech yourself, so this 
may be a worthwhile investment if you're interested | in listening: to 
your computer talk. : | 


Adventure Games 


Some of the most entertaining games are the ones that should 
appeal to the whole family: adventure games (Fig. 6-11). Unlike the 
arcade-style games, these don’t require a quick trigger finger. . 
Instead, games such as Zork, Suspended, and the Scott Adams 
Series require careful strategy, logic, deduction, and a memory for 
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details. For example, in Deadline, you have a limited time to solve a 
murder. You can inspect the crime scene, question witnesses, 
order lab work, and snoop for clues. These games have enough 
variations, twists, convolutions, and dead ends that you can play 
them repeatedly without boredom. ; 
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Fig. 6-11. Adventure-type programs. 


EDUCATIONAL PROGRAMS 


One of the most practical reasons for buying a Plus/4 computer 
is providing your children with an important educational tool. 
Besides educational software, the BASIC language built into the 
Plus/4 is a learning too! that can teach your children a great deal 
about logic, language, geometry, and problem-solving. With 
educational software, children can teach themselves. Computers 
are patient, encouraging, and thorough. 

Educational software can‘t teach all of the important concepts 
that are part of a child's education, but it can be an integral part of 
education in both the schoo! and at home. There are many 
educational programs available and, as usual, they aren't all good. 
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Besides looking for reviews, you should ask several teachers for 
recommendations. The best programs are those that are more than 
computerized flash cards. Look for programs that teach concepts 
as well as details. - 

Many software companies write educational software for the 
Commodore computers. Make sure the software is designed for 
the Plus/4 computer or the Commodore 16, because the 
Commodore 64 and VIC 20 software does not work on the Plus/4 
computer. However, software designed for the Commodore 16 
does work on the Plus/4. 


LOGO: A PROGRAMMING LANGUAGE FOR KIDS _ 


One of the most popular educational tools available on a 
computer is LOGO, an easy-to-use computer language designed for 


children (Fig. 6-12). in LOGO, the screen cursor is replaced-bya---. - - 


movable triangle called a turtle. As you move the turtle around the 
screen, you can draw a variety of intricate shapes. LOGO also lets 
the user manipulate words and lists of information and work with 
mathematical concepts. 


Fig. 6-12. LOGO, a language for 
| learning. 





LOGO is a procedural language, which means that the user 
writes small procedures that are used {and reused) for 
accomplishing related tasks. The goal of a procedural language is to 
develop a structured approach to problem-solving. With LOGO, the 
user gradually puts together procedural modules to build a solution. 

LOGO is being taught in many schools because educators 
believe it is a useful tool for teaching concepts and structured 
thinking. There are also several books available for self-teaching, 
including the extensive manual that comes with the software. __ 

Along with the graphic commands built into the Plus/4 computer, 
LOGO makes this computer a wonderful learning device for 
children. | 
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PROGRAMMING AIDS: WRITING YOUR OWN 
SOFTWARE 


if you are interested in learning to prograrn in BASIC or in using 
the built-in machine-language monitor, you can purchase software 
that helps you fearn to do this. In addition, you can buy 
programmer's aid software that contains time-saving utility 
programs and routines. | | | 
The programming aids range from introductory tutorials for 
teaching BASIC to sophisticated program-design utilities. 


Chart 6-1. Software Commands Reference Chart _— LOADING SOFTWARE 


Cartridge 


L 


Cassette Tape 
























generator from the spreadsheet, press C= and , then type gr and press 
=Reone _ 


. Turn the computer OFF 
. Insert cartridge into Memory Expansion Port. Be sure it is snug and evenly 


Prass Function key 2 and S3Q2RESEME to load the word processor from | 


BASIC. Only the word processor is accessed directly from BASIC. 
To switch between the word processor, the spreadsheet, and the file manager, 
first press Cx and ==, and then type one of these commands and press _— 


_ RETURN: _ 
DESTINATION COMMAND MEANING 
Word Processor tw To Word Processing — 
Fite Manager tf To File 
Spreadsheet te To Calculations 


Enter and exit the graph generator via the spreadsheet only. To go to the graph 


. To leave the graph generator, press; 





inserted. 


. Turn the computer ON. If software does not start automatically, consult 


instruction manual for key to press. 
Put the cassette into the cassette recorder. 


. Rewind the tape (if necessary) by pressing the REWIND button on the cassette 


recorder. 


. Type LOAD “program name” {you supply the program name). 
. Press the =3R2REHSRE key. The message PRESS PLAY ON TAPE appears on the 


screen. 


. Press the PLAY button on the recorder when the tape finishes rewinding. 


FOUND program name 
is displayed when the loading is finished. 


. Press the C= key if you want to load the program. Press the SEES key if 


you decide not to load the program. If the tape contains more than one 
program, and you want a program stored after the one that has been found, 
press the =39h6e= bar to tell the computer toa go to the next program. Repeat 
if necessary. | 


. Type RUN to execute or LIST to display the program lines. Press the 


Spare key. 
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Diskette . Put the diskette into the disk drive and close the drive latch. The drive should 
be ON before you put in the disk. Hold the diskette by the label so that the disk 
label side. is up and towards you. The labeled end of the diskette should be fast 
into the drive. 

. Type DLOAD “program name” (you supply the program name). 


. Press =HRFERRRE. At first, this message appears: 
SEARCHING FOR program name-_—ss. 
LOADING 
After a moment, the READY prompt and the cursor appear to show that the 
software is ready to use. 
. Type RUN to execute LIST to display the program lines. Press the S3EFERERE 
key, 





Chart 6-2. Software Commands Reference Chart — SAVING PROGRAMS 






. Put the cassette tape into the cassette recorder. Use REWIND or FAST 
FORWARD to position the tape, if necessary. (You can also use the VERIFY 

command to position the tape.) Make sure the tape is positioned past the tape 
leader, which is a different-colored strip at the beginning of most tapes. Data 
can't be stored on the leader. 

2. Type SAVE “program name” (you supply the program name, which can be up 
to 16 characters long). 

3. Press the =QREFERERE key. This message appears: 

PRESS RECORD AND PLAY ON TAPE 

4. Press the 3REGERR= and =@E8¢= buttons on the recorder. The screen is blank 
while the program is being saved. Both the word READY and the cursor should 

appear on the screen when the saving procedure is completed. 


. Put the diskette into the disk drive and close the drive latch. The drive should 
be ON before you put in the disk. Put in the disk with the label side up and 
towards you. The labeied end should be last into the drive. 
2. Type DSAVE “program name”. 
3. Press 3QEREREE . At first, this message appears: 
SAVING program name 
After a moment, the word OK, the READY prompt, and the cursor appear, 
indicating the program is saved. 


Cassette Tape 
















Diskette 









HEADER Command 


To prepare a new blank diskette for first-time use, type in the 
HEADER command and press the S33IRERARE key. NEVEA use this 
command on commercial software or disks that contain 
information you want to keep. The HEADER command erases and 
formats a disk. | 

HEADER “disk name”,D@, #4 (## is a 2-character id code; 
use any two characters, 
é.g., 133.) 


DIRECTORY Command 


To view a list of programs contained on a disk, type in the 
following command and press S3RRGEE: 
DIRECTORY 


Fart if 
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| introduction to the Keyboard _161 


The Plus/4 keyboard looks and feels like a 

typewriter keyboard and the Plus/4 keyboard 
__ can do what a typewriter can ~- print letters, _ 

numbers, and other symbols. The Plus/4 
_ keyboard can also do what a typewriter can't do. 
it can tell your computer to process words, give 

counsel on investments, answer questions to a 
quiz, load and run software, write and run programs, draw pictures, 
change the color of the characters, control the screen, and so on. 

On a typewriter keyboard, most of the keys do two tasks: print 
an uppercase character and print a lowercase character. On the 
Plus/4 keyboard, shown in Fig. 7-1, most of the keys do at least 
four tasks: besides printing an uppercase and a lowercase 
character, each Key can also print the symbols displayed on the. 
fronts of the keys. — 

On a typewriter keyboard, the S§@HRE= key works only as a 
partner to other keys. On the Plus/4 keyboard, several keys work 
as partners to other keys: the SEQMEREGE= key, the Commodore 
logo key (C=), and the =3BRMEEFE key. The Plus/4 keyboard has other 
keys, such as the S3EEENFERPEME: Key, the =EEEREMEE key, and 
the =SRSEFASEE= key, that are unique to computers. This chapter 
will explain the multiple functions of each key and show you how 
to use them. , 7 





TWO EXERCISES TO INTRODUCE THE KEYBOARD 


Exercise 1. Greetings 


This simple 1-line exercise shows you how to display words on 
your computer screen. Type the exercise exactly as it's printed here 
and press the key marked =3iEEGSRME when you finish typing. The 
result is shown in Fig. 7-2. 
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Be sure to type the word PRINT. You must hold down the 
=SeHEF= key when you type the quotation marks and the 
exclamation point. You do not need to use the SSH key to type 


the jetters. 


PRINT “HELLO» MOM!" 


Now press the =3HEEEEERE key. Your greeting should be printed 
underneath the line you just typed. 
if you make a mistake, just press the key and start 


over. When you press the SEEEEHRBE key after an error, the screen 
may display a message such as SYNTAX ERROR. Just ignore this 


and retype the line. 








Fig. 7-1. The Plus/4 keyboard. 


Fig. 7-2. Screen display for the 
Greetings exercise. 
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Exercise 2. Railroad Tracks 


The second exercise shows you just-a few of the features of the 
Plus/4 keyboard. Press the keys in the order they appear here: 


1. Hold down S3RFERGE= and press the == key. The cursor is 
now red. 


2. Type in PRINT “HELLO, DAD!” and press the S3REARRIE 
key. The characters should all be red. 


3. Hold down =533REEREE and press the S$ key. The cursor is 
now purple. 


4. Hold down the © key while you press the following keys to 
draw the purple railroad tracks, shown in Fig. 7-3. You'll notice 
immediately that E’s and R’s don‘t appear when you type 
these keys with the & key held down. Just keep typing. 


ERERERERERER = Hold down SSE and press [aie 
RERERERERERE — Hokt down =S3RIEE= and press SSEerGeeree- . 


Fig. 7-3. Screen display for the | 
Railroad Tracks exercise. 





UNDERSTANDING EACH KEY 


This chapter introduces you to each key, one at a time. You 
should follow along in this section by sitting in front of your 
computer and typing in the exercises. If you make a mistake and 
can't figure out how to correct it, you can press the key marked — 

SEINE to erase your screen. If even that doesn't clear 
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away your problem, press the SHHESHET= button on the side of the 
computer. 

This book introduces computing concepts gradually as you are 
shown how to use the keys. If you make a mistake or feel 
‘confused, skip to the next section, or look in the index to see — 
where you might find help, or turn off the computer and come back 
later. You'll find problem-solving tips throughout the chapter. 


The Cursor Keys 


Function: These arrow-shaped keys, pictured in Fig. 7-4, 
move the cursor around the screen. 
When you first turn on your computer, a sign-on message, 
shown in Fig. 7-5, is displayed at the top of the screen. Under this. 


ae 





Fig. 7-4. The cursor arrow 
keys. 





message is a flashing square. This square is called the ==—xat . 


Fig. 7-5. The Plus/4 sign-on 
message. 
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The cursor shows you where you are on the screen. As you type 
on the keyboard, you'll notice that the cursor is always one space 
_ ahead of the letters you type —— that is, unless you use the cursor 
keys to move the cursor somewhere else. 

_ You'll also notice that after you press the SSRREERERE key, the 
cursor always appears at the far left on the first blank line under 
the word READY. The READY message tells you the computer has 
followed your last instruction(s) and is waiting for your next 
command. When you begin typing the next instruction, the 
characters that you type appear where the cursor is blinking, under 
READY. 

Wherever the cursor is on the screen, the next character you 
type appears in the cursor’s position, and the cursor moves ahead 
one space. If you move the cursor to a character that you have 
already typed, you can type over the old character and the old 
character disappears. 

As you'll read later in this chapter, a few other keys can also 
move the cursor. Try the following on your Plus/4 computer. 


Cursor Exercise: Learning To Edit on the Computer Screen 
1. Type in the following line and then press the S3RRERENE key: 


PRINT “PORTLAND IS IN OREGON” 


The statement “PORTLAND IS IN OREGON” should now be 
displayed beneath the line you typed. If you make a typing 
mistake, just press the REPRE key and retype the line. 

2. Press the cursor-up arrow four times so the cursor is on the P 
in PRINT. 


3, Hold down the cursor-right arrow until the cursor is on the 
first O in OREGON in the top line. The cursor continues to 
move as long as you hold down the cursor arrow key. As Fig. 

7-6 shows, you can still see the O with the cursor blinking on 
it. | 

4. Next, type MAINE! on top of the word OREGON. OREGON - 
disappears as you type in MAINE!. Press the S3RRSRENE key 
again. As Fig. 7-7 shows, MAINE! now appears on the screen 
in the second line where the word OREGON was. 


You've just had your first lesson in editing on the computer. Two 
things happened: | 7 | 
1. You changed a word without erasing the old word. 


2. The computer understood the change and printed the new 
message. . | | 
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Fig. 7-6. Correcting with the 
cursor. 





Fig. 7-7. Display for cursor 
exercise. 





Wraparound 

To discover another feature of the cursor, called Wraparound, 
hold down the cursor-left arrow key. As you hold down the cursor 
key, watch the cursor as it travels backwards, jumping from the 
line under the message you printed and appearing at the far right of 


the screen — one line up. 


Fig. 7-8. Screen scrolling. 
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When the cursor reaches the end of a line, it doesn't stop there. 
Instead the cursor automatically ““wraps around” to the next line. If 
the cursor is heading feft, it wraps up to the previous line. If the 
cursor is moving right, it wraps down to the next line. Practice 
holding down the cursor-left arrow and cursor-right arrow keys and 
watch the cursor as it wraps from one line to the next. 


Scrolling 


Once you understand wraparound, you're ready to try scrolling. 
Hold down the cursor-down arrow key for a few seconds. As the 
cursor gets to the bottom of the screen, watch what happens to 
the lines at the top of the screen. 

As you continue holding down the cursor-down arrow key, the 
lines disappear, rolling up into the top of the screen. The Plus/4 
computer lets you cursor down to use more than the length of the 
screen. In a sense, there’s more screen down there that you can't 
see all at once. As Fig. 7-8 illustrates, the computer screen ts like a 
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window that shows part of a “‘scroll,"’ much like the scrolls that the 
Romans wrote on before notepads and computers. 

scrolling with the cursor keys lets you see what, if anything, is 
written farther down in the program area, outside of the current 
~ view through the screen. You can also, of course, scroll down to a 
clean screen area. 

The important uses for wraparound and scrolling will become 
more evident as you. use your Plus/4 computer. These features are 
especially useful when you are writing or viewing programs, and 
when you are using a word processor. 


The RETURN Key 


Function: Enters into memory information you typed — 
onto the screen. Pressing the =RRRFBRERE key 
also moves the cursor to the beginning of the 


next line. 


Fig. 7-9. The SPERM key. 





You've already used the =SEFEERRE= key, shown in Fig. 7-9, in 
previous examples in this book. The function of the =3HBREERERE key 
is central to computer work: it enters instructions into memory, 
thereby telling the computer to follow your orders. 

After you press the =S3EFEARRNE key, the cursor automatically 
moves to the beginning of the next line. If you have entered — 
instructions that are to be followed immediately, the computer 
follows the command after you press S3HIEFERRBE . As soon as the 
computer finishes executing the command, the word READY and 
the flashing cursor appear at the beginning of the line just 
underneath. | 

You must remember to press the =S§IEFERRRE key at the end of 
each line of instructions. Otherwise, the computer won't accept. 
your commands. This is important to remember when you go back 
and change a line. Unless you press the SEFERENE key after you 
change the line, the computer doesn’t accept the change. You 
don't, however, have to move the cursor to the end of the line 
before you press the SSBF key. If you press SIRRRGaH 


anywhere in the line, the computer accepts the entire line. 
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: Exercise: Using the RETURN Key 


1. Type the foliowing line exactly as it appears and then press 
the key: 


PRINT “FA STANDS FOR FLORIDA” 





As soon as you press Sane the computer accepts and 
follows the command. 


2. Correct this statement by using the cursor keys to position 
the cursor over the A in FA. Be sure to do this on the line you 
typed, not the line the computer printed. 


3. Type an L where the A in FA is so.that the line looks like this: 
PRINT “FL STANDS FOR FLORIDA” 


4. Press the S33RFEIERE key without moving the cursor from the 
space between the L in FL and the S in STANDS. As you can 
see, the computer accepts the entire line with the change and 
prints the new message. 


Blocking the RETURN Key | 


if you press the SEETURRE key while the S35 key or the 

: Bek key is held down, the =3HIREEHERE key is not able-to 
perform its regular task of entering information into the computer. 
Occasionally, you might want to block the SRRIEFERENE key because 
you don’t want the computer to try to interpret what you have 
typed as an instruction. You'll use SIRBFERENE key biocking later in 
this chapter when you learn about using the graphic key symbols. 





BASIC SYNTAX | 


A computer can only understand a limited number of instructions 
and those instructions must be entered exactly, according to what 
are called syniax rules. These syntax rules make up the structure 
of the BASIC computer language. If you enter a command that 
doesn't follow the form required’by the syntax rules, the computer 
can’t understand the command. Instead, as soon as you press the 
=WirERane key, the computer displays a message like the one 
shown in Fig. 7-10. 

When you type something that doesn't follow the syntax rules, _ 
you can hold down the =3RRRBF= key when you press the 
SSPE key to prevent the entry from being interpreted — and 
rejected — by the computer. For example, if you are drawing 
designs with the'graphic symbol keys, you can move to the next 
line without sending anything to the computer. Graphic symbols 
are not part of BASIC syntax, so they'd be rejected if you pressed 
the SHHEYEFRBE Key (unless the graphic symbols are part of a 
PRINT statement). 
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Exercise: Using a Suppressed RETURN Key 


1. Type your name on the screen and press the SSREFEERE key. 


As you can see, the computer rejects what it considers to be 
an erroneous command. 


2. Type your name again, but this time hold down the =a 
key when you press the =3HEFERENE key. No error message 
appears this time because you suppressed the =SHRFREE 
key function by holding down the =35RRREF= key. Your screen 
should look like the one in Fig. 7-11. 


3. Press the S3RREEEGER key and then press these keys: 


NMNMNMNMNM | press =SErGRh — 
VUYYUUUUYY press SSG 
MNMNMNMNMAN press SSG 


Without releasing the S3RREF-EGGIE key, press the 
=Saerumn- key. Because you pressed the SSFFERRNE key 
with the SSBaHEE= key locked, the computer doesn’t try to 
interpret what you just typed, and no SYNTAX ERROR 
message ts displayed. 

Your screen should look like the one shown in Fig. 7-12. 


Fig. 7-10. Screen display of a 
syntax error message. 
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Fig. 7-11. Display illustrating a 
suppressed =SHEPEHIRE key. 





Fig. 7-12. Graphics exercise 
using the S33HRe key. 





The CLEAR/HOME Key 


Functions: HOME 


1. Moves the cursor to the top left of the screen. 
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2. Cancels a screen window when you press | | 
SSE twice. Screen windows are explained in 
_ the Escape Key section in this chapter. © 
CLEAR 


Erases the screen and moves the cursor to the top left 
corner of the screen. 


The HOME Position 


You've already seen how you can use the cursor keys to move 
the cursor around the screen. There's an easier and quicker way to 
get the cursor to the top left corner of the screen: the 


SEAR Om key, which is shown in Fig. 7-13. 


— 





Type this line and press the SRE key: 


PRINT “GO WEST + YOUNG MAN!” 


Press the SSRIAMMESNAE key and you'll see that the cursor 
immediately returns to the top left corner of the screen, as shown 
in Fig. 7-14. Nothing written on the screen is affécted when you 
press SSE as long as you don’t touch the [SEF 
key. 7 

The top left corner of the screen is called the HOME POSITION, 
hence the name of the SGM key. : 


The CLEAR Key 
As you'll learn from this exercise, == does more than 


| Exercise: Screen Claaring | 
1. Use the cursor-down arrow key to move the cursor to the 
fifth or sixth line on the screen. 
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2. Type the following line on the screen, and press the 
SRerumie key. (Use your own name.} 


PRINT “I’M BOB” 


3. Hold down the S33aHFE= key and then press the 
eRe key. The screen goes blank and the cursor is 
at the HOME position. 





Fig. 7-14. The cursor HOME 
position. 





As this exercise illustrates, when you use the =e KEY 
WITH THE AiR key, the cursor goes to the HOME 
position and the s screen CLEARS. Any time you want to erase the 
screen, just press =SMBEE= and SSERAR-RS ME . But be careful: 
CLEARing the screen permanently erases unnumbered instructions 
that were on the screen. 

Like many of the special keys on your Plus/4 computer, the 

7 Site key may not work this way when you are using 

commercial software. In commercial software packages, certain 
keys are turned off to prevent you from doing something that 
might interfere with your use of the software. Although this might 
seem inconvenient sometimes, it's usually | in your best interest not 
to be abie to be too creative when you're using a software 
package. 
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Scrolling Up and Redisplaying Cleared Text 


Although you can scroll down the screen as far as you: want, you - 
can't always scroll up as far. When you are typing unnumbered 
instructions onto the screen, you can’t scroll past the top of the 
screen, and you can't redisplay what you typed after you clear the 
screen. Once the information is off the screen, it’s gone forever — 
unless: 


1. You typed the information with program line numbers. 


2. You saved the information you typed onto a cassette tape ora 
disk. 


When you load and display a stored program from tape or disk, 
you can scroll back and forth past the top of the screen. By typing 
the command LIST, you can also redisplay any program after you 
clear the screen. 


The SHIFT and SHIFT LOCK Keys 
Functions: SHIFT 
1. Types uppercase letters when in Text 
Mode. 
2. Types right-side graphic-key symbols 
when in Text/Graphic Mode. 


3. Lets you switch between Text Mode and 
~  Jext/Graphic Mode when you press 
SS and C at the same time. 


4. Lets you use the top character or 
operation on non-letter keys, such as 
aera , number keys, 





Function Keys, et. 
SHIFT LOCK 


Holds down the =35RHEFE key for you. 


Like the =3RRREFE key on a typewriter, the =SB= key on your 
Plus/4 computer can let you type uppercase letters. Just hold 


down the =$HNFE= key while you press any letter. 

When you turn your computer on, however, you'll notice that the 
letters you type in are automatically in uppercase. |f you hold down 
the =334BEF and press a letter key, you will geta graphic symbol, 
not a letter. This is because your computer is in Text/Graphic Mode 
when you turn it on. 


Fig. 7-15. Display showing the 
symbols for the graphic key 
exercise. 
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Text/Graphic Mode 


Text/graphic mode is one of the six modes in which your 
computer can operate. In Text/Graphic mode, all letters are 
uppercase only; you can’t print lowercase letters. The =SReRIEE= key 
will let you print the right-side graphic symbols that are pictured on 
the fronts of the letter keys; it lets you print a few of the special 
symbol keys, also, such as the @ sign and the + sign. 


Exercise: Printing Graphic Key Symbols 
1. Make sure that you’re in Text/Graphic Mode. If you're not 

sure, type a letter without holding down the SSE key. if 
the letter is uppercase, then you're in Text/Graphic Mode. If 
it's lowercase, press the =3HHEF and & keys once at the 
same time. Release the keys quickly. If this doesn't seem to 
work, press the =BHEEEEE: button on the side of the Plus/4. 
The computer automatically comes up in Text/Graphic Mode. 


2. Type this line but don’t press the S3RIEFEAERE key: 


PRINT “THE ACE OF 


3. Press the SS3RHEE-EGGE: key and type the =4& key four 
times. With the =3§RRBEE key iocked, the SME key prints the 
spade symbol. Type a closing quote and press =EEEESRE . 
Your screen should look like what is shown in Fig. 7-15. 


4. Press the =@3p#e key to erase the screen. Try creating 
some of your own designs. 
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Text Mode 


One of the other six modes is Text Mode. In text mode; you ean 
print both lowercase and uppercase letters. You use the eS 
key to print the uppercase letters. | 


Switching Between Modes 


To switch between Text Mode and Text/Graphic Mode, just 
press the =S5HHEFE key and the Commodore logo key, CG, at the 
same time. As soon as you press these two keys, all the 
characters on your’screen switch to the other mode. For example, 
when you turn on the computer, you’re in Text/Graphic Mode, and 
all the letters on the screen are in uppercase mode. If you press — 
the SSeREI= and & keys, all the letters on the screen will switch 
to lowercase, and any letters that you type will appear in lowercase 

_ {or, in uppercase if you use. the S3RRBRE: key). — 

The number keys and the punctuation keys work the same way 
in both modes. In both modes, use the SRRRREF key to print the 
characters located on the tops of the number keys (e.g., the 
characters: | ‘* # $ %) and on the tops of the punctuation 
characters (the characters: < > ? [ ] ). . 

_ The special keys, such as [335 R ESE int 
and the function. keys also work the same way In both modes. Hold 
down the S35 key to use the function listed on top of the key. 

You don't have to think about whether you're in Text Mode or 
Text/Graphic Mode when you are using a commercial software 
package. The mode is almost always programmed into the 
software. 


Exercise: Mode Switching 


1. Turn off your computer and then turn it back on again. This is 
to make sure you're in Text/Graphic Mode. 


2. Enter Text Mode by pressing the =384REF= and @ keys 
simultaneously. Release the keys quickly. All the letters in the 
power-up message on the screen should now be lowercase 
letters. | 

3. Clear the screen by pressing the =e and 

mre Keys together. 


4. Press the SRRREESEOe3E key. Now type the word | 
COMPUTER. Don't press the SHRRREHRNE key, but release the 


=SRRSELOSE: key. 


5. Press the S353HEE and & keys together again. The screen 
should look like the illustration in Fig. 7-16. 
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Fig. 7-16. Display for the mode 
switching exercise. 





When you switch between Text Mode and Text/Graphic Mode, 
your screen displays only the set of characters that makes up the 
mode. Even though you may have printed a heart in Text/Graphic 
Mode, this symbo! always changes to an uppercase S when you 
switch to Text Mode. 


Using the SHIFT Key With Special Keys 


The =334HEF key also lets you use some of the operations of 
other special keys: 

1. The INSERT operation with the =SNGREASRE= key. 

2. The RUN operation with the Sa key. 

3. The CLEAR operation with the SSE ARAIOME 

4. The Function keys 3a= . SHE. SHEE. and SEE. 





The SHIFT LOCK Key 


The SPREE key does only one thing: it holds down the 
SRT: key. Press SSERREEEGEIE once to lock down the == 
key. The SS3RREE-EBGEE key stays down when you press it. Press 


—SRIEE-LOGCK again to release it. 
Use the =SRBSSEB85E key when you need to use the =Sae= 


key more than a couple of times in a row. 
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The Letter Keys and Graphic Symbols 
Functions: These keys are usedto - 


1. Print letters. 


2. Print the set of graphic syrnbols that are pictured 
on the fronts of the letter keys. | 


As the previous section showed you, your Plus/4 computer has 
two text modes: The Text/Graphic Mode and the Text Mode. 


Text/Graphic Mede | 

This prints uppercase letters and all the graphic symbols shown 
on the fronts of the keys. The symbols on the right side print using — 
the = keys t the symbols 0 on the /eft side ® Print using the ec 
key. 


Text Mode 

This prints uppercase and lowercase letters and the graphic 
symbols located on the /eft front side of the letter keys. These are 
the sane symbols that print when you press the @ key in Text/ 
Graphic Mode. 


Exercise: Using Text/Graphic Mode 


1. Make sure you’re in Text/Graphic Mode. If you're not sure, 
type a letter without holding down the SERRE key. If the 
result is an uppercase letter, then you're in Text/Graphic 


Mode. If it’s a lowercase letter, press the =S8RREES and & 
_ keys at the s same time. 


2. Press the cr key and type in the following 
_ letters: | 





UUUUTITI 
BBBHWBBB 
KKKJKJJJ 





Your screen should look like the display shown in Fig. 7-17. 


3. Press the S33GRREE key to erase the screen. Press the 
SET -EOe Key to release it. | 

4. Hold down the & key and type in the following letters. Press 
the S3RFEMERE key at the end of each line while holding 7 
down the € key. 
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Fig. 7-17. Display for the Text/ 
Graphic Mode exercise. 


Fig. 7-18. Another display of 
the Text/Graphic Mode. 


OWOWOWOW OW Oi 
WOWOWOWOWOWG 
QWOWOWOKOWOW 
WOWQKMOW OW OWS 
QWOWOWGWOWOW 


press the EC EEE TS key 
press the mf saciieS key 
press the = SEES GHME— key 
press the SHE GH key 
press the =e key 


Your screen. display should show the brickwork design shown in 


Fig. 7-18. 
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9. Press the SEGRE key to erase the screen. 


As this exercise shows, you can create a variety of designs using 
the graphic symbols illustrated on the front of each of the letter 
keys. 


Exercise: Using Text Mode 


1. Make sure you're in Text Mode. If you're not sure, type any 
letter without holding down the =3aaREF= key. If the letter that 
appears is a lowercase letter, then you're in Text Mode. /f it’s 
an uppercase letter, press the [3RBEF= and C keys at the © 
same time. 


2. Press the SERRE key to erase the screen. 


3. Hold down the @ key and type in the following letters. Press 
__ the SRBREERERE key at the end of each line while holding _ 
down the & key. 


QMOWOWQWONONW 
 WOWQWOWOWNONO 
QWONQWONOWON 
WOWSWOWONQND 
OWOWOWOWOWON 





Your screen should look the same as it did in the previous 
exercise (see Fig. 7-18). As you can see, the & key prints 
using the left-side graphic symbols in both the Text/Graphic 
and Text modes. | 


4. Press the =S3RE key to erase the screen. Try creating 
some of your own designs. 


These exercises show the difference between the set of graphic 
symbols on the right-front side of the letter keys and the set on the 
left-front side of the letter keys. The left-side set, which can be 
printed in either Text Mode or Text/Graphic Mode, is made up of 
lines and blocks that you can use to make bar graphs and other 
designs that you might want to have printed in a report. The right- 
side graphic set includes circles, balls, and the symbols for card 
suits. You can use these symbols to design your own simple 

games. 


The C= Key 
Functions: The & key 


1. Lets you switch between Text Mode and Text/. 
Graphic Mode when you also press the S$ 
key. | 
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_—— ee 


2. Prints the set of graphic symbols pictured on the 
left-hand side of the front of the letter keys. 


3. Lets you change the color of the characters on the 
screen. When you press @ and one of the 
number/color keys, you:can select one of the 
colors listed in the bottom row of the colors given 
on the front of the keys. 


4. Lets you slow down a program listing or display as 
it scrolls down the screen. 


As the previous section on the letter keys showed, you can print 
the set of graphic symbols on the left side of the letter-key fronts 
in both Text Mode and Text/Graphic Mode. The right-side set of 
symbols can only be printed in Text/Graphic Mode. ) 

The left-side set of graphic symbols is printed with the aid of the 
Commodore logo key, & . This key is shown in Fig. 7-19. Printing. 
these graphics is only one of the tasks that this key performs. _ 


Fig. 7-19. The C key. 





CHANGING THE COLOR OF THE SCREEN 
CHARACTERS : 


The sixteen basic colors built into the Plus/4 computer are listed 
in two rows on the fronts of the number keys. There are several 
ways to change the colors of the screen background and the 
characters on the screen. 

One way to change the character color is to hold down the @ 
key and press one of the color keys. Of the sixteen colors available 
through color selection, the key Jets you choose eight: orange, . 
brown, yellow-green, pink, blue-green, light blue, dark blue, and 
light green. These colors are the eight listed on the bottom row on 
the color keys. The colors listed on the top row are selected with 
the SSshEFNeEE key. 

When you use the & key and a color key to change the 
character color, any characters already on the screen do not 
change. Only the characters you type after you change the 
character color are displayed in the new color. 
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Exercise: Changing Character Color With the © Key 
1. Type the following line and press the S3RRRFERRAE key: 
PRINT “THE LETTERS ARE BLACK” 


2. Hold down the & key and press the SIE key. The characters 
you type from. now on will be blue-green, but characters 
already on the screen won't be affected. 


3. Type the following line and press the SHEEFEERRE key: 
PRINT “THE LETTERS ARE BLUE-GREEN” 


4. Hold down the & key and press the SE key. The characters 
you type from now on will be brown. 


5. Type this next line and press the STORE key: 
PRINT “THE LETTERS ARE BROWN” : 


Using the C= Key To Slow Down Program Display 


When you load and display a program from cassette tape or disk, 
or when you LIST a program you've just written, the display of the 
program flies by pretty rapidly on your screen. If you want to slow 
down the display considerably so you can have time to read the 
program lines or the program execution, just hold down the € key. 
When you want the normal scrolling rate to resume, Just release 
the & key. 


Exercise: Using the & Key To Slow Down Program Display 
1. Type the next program lines exactly as they appear. Press the 
=REPGEM- key after each line. If you make a mistake, use 
the cursor keys to move back to the error, and retype the rest 
of the line. Remember that you must press the. | 
key to enter changes, so if you go back to retype something, 
press the S3RFFERERE key when you finish. Remember, too, 
that you don’t have to be at the end of the line to press the 


SAREE Key. 


» FOR K = 1 TO 1¢ 

19 PRINT “TWINKLE + TWINKLE +s “$ 
2¢ PRINT “LITTLE STAR >” 

39 PRINT “HOW I WONDER "5 

4@ PRINT “WHERE YOU ARE” 

38 NEXT X 


2. Now type RUN and press the SIBEFERERE key. While the 
_ - program is running, hold down the @ key to see how the 
display slows down. Release the key to resume normal 
speed. 


introduction to the Keyboard 183 





3. Type the word LIST when the program finishes executing. 
Now press the ae key. The Plus/4 computer quickly 
displays a copy of the program you just typed. Type LIST 
again, and be ready to press the C key as soon as you press 
=Rieraere. Notice how the c key slows down the program 
listing. 


4. Type the word NEW and press SFEIORE. 


5. Type LIST again and press SSETGREE. Notice that the 
program doesn''t list at all this time. That's because the NEW 
command erases the last program from memory. 


WHAT MAKES UP A PROGRAM? 


In the previous exercise, you wrote a program and learned to use __ 
the RUN command to tell the computer to follow the instructions | 
you typed in. The difference between the lines you've typed in, up 
until now, and the lines you just typed in, is that you added line — 
numbers to the beginning of the typed line. And, instead of 
following your command instantly, the computer waited until you 
entered the RUN command. . 

The presence of a line number makes a command a program. 
Even one line can have @ line number and be a program. When you 
write a program instead of just issuing a single command without a 
line number, the computer doesn't follow the instruction 
immediately. instead, the computer waits for you to type RUN. 


Immediate Mode 


_ When you issue single commands without line numbers, you are 
in immediate mode, which means that the computer reacts to your 
command immediately. 


Program Mode 


When you precede your commands with line numbers, you are 
in program mode. \n program mode, you can, of course, give 
multiple commands before you tell the computer to do anything. 
This means that you can tell the computer to perform complex 
tasks. 

lf you are interested in learning to write programs for your | 
computer, you'll be glad:to know that the Plus/4 computer contains 
the most sophisticated and easiest-to-use version of BASIC 
language ever built into a Commodore computer. 


184 = Teaching Yourself How To Use the Keyboard 


The CONTROL Keys 


Functions: The SoHo keys will 


1. Let you change the color of the characters on the 


screen. When you press a SSQ3NEEMEES key, 
shown in Fig. 7-20, and one of the number/color 


keys, you can select any one of the colors listed on 
the TOP row of colors on the front on the number 
keys. 


Fig. 7-20. The SSeeRaeE= key. 





2. Let you turn the reversed characters feature on 
and off. SSRERRERE= and the SIE key turn on the 
reverse mode; SS55NFFRGE and the SE key turn 
off the reverse mode. 


3. Let you tum the flashing characters feature on and 
off. SSSRPRRGE= and the = (less than/comma) 
key turn on the flashing mode: =SOWTERoeEL and 
the == (greater than/period) key turn off the 
flashing mode. 


4. Let you suspend the program output on the 
screen. | | 


Changing the Color of the Screen Characters 


The sixteen basic colors built into the Pius/4 computer are listed 
on the fronts of the number keys. As you learned earlier, in the 
section on the & key, there are several ways to change the colors 
of the characters on the screen. 

Changing the character color using the =S335RRERREHE Key is 
similar to changing the character color with the @& key: hold down 
the SSRRERRGE key and press one of the color keys. Of the 
sixteen colors available through color key selection, the 
SSGNPRGE- keys let you choose eight: black, white, red, cyan, 
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purple, green, blue, and yellow. These colors are the eight listed on 
the top row of the color keys listing. The colors listed on the 
bottom row are selected with the € key. | 

When you use the =o key and a color key to change 
the character color, any characters already 6n the screen do not 
change. Only characters you type after you change the character 
color are displayed in the new color. 


Exercise: Changing Character Color With the Control Keys 
1. Type in the following line and press the SIREN key: 
PRINT “THE LETTERS ARE BLACK” 


2. Hoid down the SSoERSE= key and press the 3 key. The 
characters you type from now. on will be colored red, but 
characters already on the screen won't be affected. 


3. Type in the next line and press the S3BBFERERE key: 
PRINT “THE LETTERS ARE RED” 


4. Hold down the Sa NRREEE= key and press the SE key. The 
characters you type from now.on will be colored black. 


5. Type in the next line and press the SSHREERERE key: 
PRINT “THE LETTERS ARE BLACK” 


Using the CONTROL Keys To Suspend Program 
Output 


When you LOAD and RUN a program from cassette tape or disk, 
or when you RUN a program you've just written, the output of the 
program flies by pretty rapidly on your screen. If you want to 
suspend the scrolling of the output, just press a SSESRPPREE= key 
and the =$= key. When you want the normal scrolling rate to 


resume, just press any key. 


Exercise: Using the CONTROL Keys To Suspend 
Program Output | 
1. Type the following program lines exactly as they appear. 

Press the =$3IFFERIE key after each line. If you make a 
mistake, use the cursor keys to move back to the error, and 
retype the rest of the line. Don’t worry that the words don't 
all fit on one line. Just keep typing and let the words wrap 
onto the next line. 
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SS 
16 DATA POETRY + HISTORY» ALCHEMY + COOKERY , 
PARODY _ 

2gFORC=1TOS5 

30 READ X$ | 

4¢ PRINT “HOW I WISH THAT I COULD FIND” 

(‘3d PRINT “A COMPUTER THAT HAD ITS OWN MIND,” 

6@ PRINT “THEN IT COULD DO MY WORK FOR ME” 

79 PRINT “WHILE I READ BOOKS OF “$x$ 

8¢ NEXTC 


_2. Type the word RUN and press the SSREEERERE key. The Plus/4 
computer quickly follows the instructions of the program you 
just typed, which is to print a copy of the lines of what we 
hesitate to call poetry. Each time the lines print, the READ 
command in line 30 assigns a new value from the DATA list 
to the variable X$. | 


3. Type the word RUN again when the first execution is over. . 
Press SEFGRAE . After the first seven or eight lines have 
been printed on the screen, hold down the SESREEFREIE= key 
and press the S$ key. The program stops executing 
immediately. Press any key to resume. Repeat the RUN 


command and stop the output with the =S0N TRG and = 
keys if you want another demonstraton. , 


DISPLAYING CHARACTERS IN REVERSED IMAGE 


The Pius/4 computer lets you display characters in reverse 
mode, as shown in Fig. 7-21. In other words, if you are typing blue 
letters on a white background, reversed characters would be white 
characters on a blue background. | 

To turn on the reversed-image feature, called reverse mode, just 
hold down the =SQ55FFRGE= key and press the =¥= key. Notice that 

| ~SISSEGHE is printed on front of the SE key to show you which 
key to press. | oe 

To turn off the reverse mode, hold down the SS3RFERE= key — 
and press the 3E key. SIFSEGEE appears on the front of this key. 


Exercise: Using Reverse Mode a 
1. Type the word PRINT and a quotation mark. Don’t press the 
=e key. 


2. Hold down the === key and press the SE key. Don’t 
press the SPEER key. The screen should look like Fig. 
7-22. 


3. Type the rest of the line and press the =SRBRERRBE key: 
THE LETTERS ARE REVERSED” 
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Fig. 7-21. Using the reverse 
mode. 


Fig. 7-22. Showing the Reverse 
Mode symbol. 





4. Type PRINT and a quotation mark again. Don't press the 
SREEGREF key. 


5. Hold down the SQNFERGE= key and press the = key. Don't 
press SREEGRSSE . 

6. Type PLEASE DON’T SMOKE, but don’t press the 
SREFURTE key. 
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er 


7. Hold down the =SGRFFR@E= key and press the BEkey. Press 
the SSRAGECRAR- once. Don't press SRETORAE . 


8. Type IN PUBLIC BUILDINGS" and press the Ere key. 
The screen should look like what is shown in Fig. 7-23. 


Fig. 7-23. Showing the Reverse 
Mode exercise. 





Note on Problems: if you can’t find out why a command or 
program isn't working the way it should, try typing it over again. 
Type NEW and press S3HIEFERRBE first, to clear any old program 
fines. If all else fails and you can‘t even seem to contro] the cursor, 
press the =H switch on the side of the computer. 


DISPLAYING FLASHING CHARACTERS 


The Plus/4 computer lets you display flashing characters. In other 
words, the characters on your screen can flash on and off, just as 
the cursor flashes. 

To turn on the flashing feature, called flashing mode, just hold 
down the =365 #— key and press the == (less-than/comma) 
key. Notice that FLASH ON is printed on the front of this key to | 
show you which key to press. 

To turn off flashing mode, hold down the =S35RREGE= key and 
press the 3 (greater-than/period) key. FLASH OFF appears on 
the front of this key. 
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Exercise: Using Flashing Mode 
1. Press the SS3RREE and == elie! 


screen. 


keys to erase your 





2. Type the word PHINT and a quotation.mark. Don’t press the 
=BETRES key. 


3. Hold down the S3ERNEREGE- key and press the LESS-THAN 
( < ) key. Don't press the S3HEEEBERE key. The screen 
should look like what is shown in Fig. 7-24. 


Fig. 7-24. Showing the 
Flashing Mode symboi. 





4. Type the rest of the line and press the SSaerRE key: 


THE LETTERS ARE FLASHING” 


5. Type PRINT and a quotation mark again. Don’t press the 
SRIEFGEEE key. | 
6. Hold down the =SG5R8EERG@E-key and press the LESS-THAN 
key. Don't press =3RREEEHRRE. | 
7. Type PLEASE DON’T SMOKE; don’t press the S3ieFGRREN= 
key. 
8. Hold down the SSGNEFESE= key and press the GREATER- 
THAN key. Don't press SSBEFERRRE. Press the =S324G8= bar 


once. 


9. Type in IN PUBLIC BUILDINGS” and press the =EGRENE 
key. The screen should look like the display shown in Fig. 
7-25 with the words PLEASE DON’T SMOKE flashing (this 
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part of the message doesn't appear in the photograph 
because it isn’t possible to photograph a Flashing mode). 


You can also combine reverse and flashing modes to print an 
eye-catching message that flashes in reverse mode. 


Fig. 7-25. Showing the 
Fiashing Mode exercise. 





Exercise: Using the Reverse and Flashing Modes Together 


eG Keys to erase your 





1. Press the S3aaRREF and 
screen. | 

2. Type the word PRINT and a quotation mark. Don't press the 
SRETURNE key. 

3. Hoid down the [oro key and press the LESS-THAN 
key. Don’t press the “Sa GeA key. 

4. Hold down the SGRNEEREE= key and press the 3 key. Don’t 
press the S33 GRRE key. The screen shouid fook like that of 
Fig. 7-26. 

5. Type DON'T FEED THE ANIMALS!" and press the 
SRIFEGEEE key. The screen should look like that of Fig. 7-27, 


with the words DON’T FEED THE ANIMALS flashing and in 
reverse (this part of the message isn‘t photographable}. 


Fig. 7-26. The Reverse and 
Flashing Mode symbols. 


Fig. 7-27. lilustrating the 
Reverse and Flashing Mode 
exercise. 
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More About Using Reverse and Flashing Modes 
in Quotes 


You might have wondered why we didn’t always turn off the 
reverse and flashing modes in these examples. Typing a closing 
quote automatically turns off the reverse and fiashing modes. You 
don’t have to turn them off with the =2G3RERRESE= key and the 
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SSSEGFE of SREARBRSEE keys unless you want to turn off thé 
mode before the end of the message you are PRINTing. if you do: 
want to turn off one of the modes before the end of the message, 
as we did in the message about not smoking, you must include the 

turn-off sequence in the PRINT statement. : 
You might also wonder why your computer prints the odd | 

_ Characters when you turn reverse and flashing modes on and off . 
inside the PRINT statement. The section about quotation marks 
later in this chapter will explain what these characters are. If you | 
turn the reverse and flashing modes on or off outside of a PRINT | 
statement, the reversed characters do not appear. | 


The INSERT/DELETE Key 


Functions: INSERT 


Opens up space between characters so you can 
insert additional characters. 


DELETE 


Frases the character to the left of the cursor. The 
=$8 key closes up space as it deletes characters. 


The DELETE Key 


90 far, this book has told you to use both the cursor key and 
retyping to correct errors. But the Plus/4 computer has other 
editing features that are more useful. Perhaps the most important. 
editing feature is the S]NREFAE= key. When you press this key 
without pressing the =SRREF= key, the Delete function erases 
characters. — . 

The =33#—= key erases the character immediately to the left of : 
the cursor. If you use the cursor keys to move into the middle of a: 
line, the S6ig&= key not only erases the character to the left of the. 
cursor, the key also automatically moves all the characters to the - 
right of the cursor back to the left one space so that there is no gap 
where the deleted character was. Of course, you can also delete a: 
blank space. 

Like other keys, the aE key continues to work as long as you 
hold it down. In other words, DELETE will erase more than one 
character at a time if you continue to hold down the key. 


Exercise: Using the Delete Key To Edit 


1. Type PRINN. Don't press the SH3EEEHERE key. The cursor 
should remain to the right of the word you just typed. 
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2. Press the DELETE key once so that the second N is erased. 
Now type in T so the word PRINT appears on the screen. 


Don't press SSIIRFEREAE. 
3. Type the rest of the line and press the =S3RFERABE key: 
PRINT “TY VIOLENCE CAN ‘T BE HARMFUL” 
4. Use the cursor-up arrow and cursor-right arrow keys to move 


the cursor to the space between the T in CAN'T and the B in 
BE in the line you typed. 


5. Hold down the DELETE key until the T and the apostrophe 
key are erased. Press S3RREEERRINE. The screen should now 
look like what ts shown in Fig. 7-28. 


Fig. 7-28. Illustration of the 
DELETE key exercise. 





When you press the =ieasare Key to execute the corrected 
line, the computer replaces CAN'T with CAN. But notice what 
happens to HARMFUL. When you execute the corrected line, the 
screen displays HARMFULUL. This happens because the computer 
executes the corrected line on the line that’s immediately beneath 
the command. It so happens that the first executed iine is already 
on the screen on that line. The computer doesn't erase the first 
line before executing the second; instead, the computer Just prints 
the line on top of what's already there. 

To print the corrected line, move the cursor to the closing 
quotation mark in the line you typed. Then press the SAGE bar — 
or the INSERT key twice so that two blanks appear between the L 
in HARMFUL and the closing quote: HARMFUL "’ 
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if you use the SWGaE bar, be sure to type the closing quote 7 


after the two blank spaces. Now press the S3HEEBEEEAE key. The 
line now reads TV VIOLENCE CAN BE HARMFUL. You replaced 
the unneeded UL with the two blanks that you added before the - 
closing quotes. 3 


The INSERT Key 


You can close up space with the SBR key and open up space | 
with the =$5RIEF= key. You must hold down the S35 key when. 
you use the =3RREF key. 


When you use the cursor keys to move the cursor to the middle 


of a line, the S$REIFFE key can open up space to the right of the 
cursor. All characters to the right of the cursor will move to the 
right until you release the SIRRIEFE key. Once space is opened 


between characters, you can add additional characters to the line. . 


The $38 key can open up one space or many Spaces, 
depending on how long you hold down the key. The =3RBRERE key 
has a repeat feature just like the SEMRE= key has. 


Exercise: Using the INSERT Key To Edit 


1. Press the S3RRIEF and ERE keys to erase your — 


screen. 
2. Type in the word PINT. Don't press the SHHRERHERE key. 
3. Use the cursor keys to move the cursor to the | in PINT. 


4. Press the =$8RIEF key so that one space opens up between | 
the P and the |. The cursor should remain where it was. The | 


screen should look like that in Fig. 7-29. 
5. Use the cursor-right arrow key to move the cursor to the 


space you opened. Type | in S8= so that the word reads PRINT. 





Don't press. the mre key. 


Exercise: Using the DELETE and INSERT Keys Together 


1. Leave the word PRINT on the screen. Don't press the 
 «: SRP key. 
2. Type in “HE ALWAYS EATS TOAST” and press S3RRFSERE. 


3. Move the cursor to the closing quotation mark in the line you | 


just typed. 
4. Hold the =F and a= keys down until you open up 


enough room to type -ON-A-STICK. The following are hints on, 


adding and deleting extra spaces: 


ee 
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Fig. 7-29. Display of the 
INSERT key exercise. 





A. If you didn't open up enough spaces, just hold down the 
SSE key and press the SHREK key again until you 
have enough space to type the letters. 


B. If you opened up too many spaces, you can delete the 
extra spaces after you type in -ON-A-STICK. To delete 
extra spaces, move the cursor to the closing quotes and 
press the SEE key until the spaces are erased. 


5. Type “ONASSTICK it in the space you just opened, but don't 
press the S38 We key. 


6. Use the cursor keys to move the cursor to the E in EATS in 
the line you typed. 


7. Hold down the =—8mb= key until you have erased ALWAYS. 
Now press the S332FERRRE key. The screen should look like 
that shown in "9. 7-30. 3 





NOTE: If you have problems with this exercise, it's probably 
because you pressed the SEBFEBERE key before you should have. 
Try typing the exercise again and be careful to follow the 
instructions as they appear. 
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The SPACE Bar 


Functions: This key | 


1. Moves the cursor ahead, leaving a blank space. 


2. Erases any character it passes. 


The S335G8E bar works like the SPACE bar on a typewriter: it 
moves everything one space ahead. If you hold down the 
=SPRCE- bar on the computer, the cursor continues to move. In 
this sense, the =3§R¥§65= bar works like the cursor-right arrow key. 


The SPACE Bar, the Cursor Keys, and the DELETE Key 


The S32 68= bar does not, however, always work like a cursor 
key. A cursor key doesn't affect characters it passes over, but the 
SEAGER bar erases any character it passes. In this sense, the 
=SFAGee bar works like the =BagE= key. But, while the SBREE= key 
erases the character immediately to the left of the cursor, the 

_ SEBAGEE bar erases the character immediately under the cursor. 
In addition, the S34gE= key closes up space when it erases, but the 
=SPAGE bar does not close up space. 

Like other keys, the =35EEE bar can move the cursor just one 
space if you press it once, and will move the cursor many spaces if 
you hold it down. 


Fig. 7-30. Display for the 
DELETE and INSERT key 
exercise. 
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Exercise: Using the SPACE Bar To Edit 
1. Press the SHES and 


screen. . 
2. Type in the following line and press the =RETURRE key: 


ANCA keys to erase your - 





PRINT “MARY HADDA LITTLE LAMB” 
3. Move the cursor back to the second D in HADDA. 


4. Press the SSR5RBEE bar once and then press the Soe 
key. The screen should now display this message: 


PRINT “MARY HAD ALITTLE LAMB” 
MARY HAD A LITTLE LAMB 


Notice that as soon as you press the aoa key, the 
error is automatically corrected on the copy of the line that 


~ the computer displayed. 
The ESCAPE Key 


Function: Works together with other keys for screen 
editing tasks. There are a total of eighteen 
ESCAPE functions. 


So far this book has introduced several keys that make it easy to 
_ edit what you type on the screen. The Plus/4 computer has other 
editing features, called escape functions, that you can use by 
pressing the ESCAPE key and one other key. The ESCAPE key is 
marked Esc on the keyboard and is shown in Fig. 7-31. The most 
interesting ESCAPE function is setting a screen window. Other 
ESCAPE functions include an automatic insert mode, scrolling 
controls, and reducing screen display. 

To use any of the ESCAPE functions listed in Table 7-1, press the 
ESCAPE key, release it, and then press the key listed to the left of 
the function you want to use. Note that you can terminate any 
ESCAPE function, except the screén window, by pressing the 
=SB= key and then pressing the =R= key. You cancel a screen 
window by pressing the SSE oy twice. 


Fig. 7-31. The ESCAPE key. 
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Table 7-1. ESCAPE Key Functions 


, 1 
_ ESCAPE Function 


Turns on automatic insert mode, 

Sets bottom of the screen window. 

Cancels automatic insert mode. 

Deietes current line. 

inserts a line. | 
Returns to the beginning of the current line. 
Goes to the end of the current Jine. 

Turns on normal scrolling. 

Turns off scrolling. 


Returns to normal screen display : size (cancels 
ESCAPE 3). . 


Cancels insert, quote, reverse, and flashing 
modes. 


Erases all characters from the current cursor 
position to the baginning of the current line. 


Erases ail characters from the current cursor. 
position to the end of the current line. 


Reduces normal screen display size. 
Sets top of the screen window. 
Scrolls up. 

Scrolls down. 


Cancels the current ESCAPE function {except a 
screen window). 
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REDUCING SCREEN DISPLAY 


As we mentioned in Chapter 4, you may find that your tv set _ 
does not completely display the edges of the Plus/4 screen. If you 
can't clearly and completely read the leftmost and rightmost letters 
when you turn on your computer, you can slightly reduce the 
screen display and solve this problem. To reduce the screen display 
size, just press the ESCAPE key, release it, and then press the Si 
Key. 


THE SCREEN WINDOW 


Sometimes when you are writing or debugging a program, you 
may wish to have two screens instead of one so you can keep 
track of two activities. For example, when you are using-one of the 
text modes, you may wish to dispiay one of the graphics modes on 


Introduction to the Keyboard 199 





One part of the screen and display program lines on the rest. The 
split-screen graphic modes display up to five lines of text, but 
sometimes this may not be enough, or you may wish to display the 
text in a different part of the screen. 


Setting a Screen Window 


You can create a work area of any size and in any part of a text 
mode screen by SETTING A SCREEN WINDOW. When you set a 
screen window, everything you type appears in the window, and 
the rest of the screen contents remain unaffected, so you can type 
while you also view other material. Of course, if you set the 
window over any other characters, the old characters may be typed 
over. Fig. 7-32 illustrates a screen window. 


Fig. 7-32. A screen window. 





Setting a screen window is a simple procedure. Just follow 
these steps: 


1. Choose the screen area where you want to locate the screen 
window. | 

2. Move the cursor to where you want the top left corner of the 
screen window to be. 

3. Press the SegG@= key. 

4. Press the =€ key, which stands for top. 
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5. Move the cursor to the bottom right-hand ¢ corner of the 
window you want to set. 


6. Press the =e key. 
“7. Press the SE key, which stands for bottom. 


Now the screen window is set and everything you type will 
appear inside the window. The computer ignores the rest of the 


screen. 


Releasing a Screen Window 


‘When you want to use the full screen again, just press the 
=HGRHE key twice. The screen returns to normal and the cursor 
appears in the HOME position (top left corner of the screen). 


Using a Screen Window To Display Two Things 
at Once 


A screen window lets you display two or more different things at 
the same time. You can put a screen window anywhere on the 
screen, and it can be as wide and long as the screen, or‘as narrow 
and short as you like. You can have, for example, a screen window 
that's forty columns across by two rows down, or five columns 
across and 14 lines down. The dimensions of the window are up to 
YOu. 7 


Using a Screen Window To Edit a Program 


One of the most practical uses for screen windows is program 
editing. With a screen window, you can simultaneously display the 
program on the whole screen and display the execution of the 
program in the screen window. You can cancel the window and 
make changes to the program on the whole screen, and:can then - 
create another window and run the program again. By running the 
program in a screen window, you don’t have to keep listing the 
program, which can cover up the program execution. | 
We'll write a short program and run it in a screen window. When 
we get a SYNTAX ERROR message telling us something's wrong 
with the program, we can just look at the program listing, which is 
outside the window, and see where the problem is. For practice, 
type in the following brief program exactly as it appears, but don't | 
RUN it yet. 


1G FOR X= 2 TO 8: COLOR Gx: 
2¢ PRINT “I HAVE A PROBLEM” 


S¢ INPUT “WHAT SHOULD I DO?"$ As 
4@ 1F AS ="STOP” THEN END 


2S ee 
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5@ NEXT X 
6G GOTO 16 


Line 10 changes the color of the screen each time the program 
executes. Line 20 prints a message. Line 30 asks you to type an 
answer to the question, WHAT SHOULD 1 DO?. The program waits 
until you type an answer and press SRHEFERRESE . Line 40 checks 
what you typed. if you typed STOP, the program ends right away. 
Line 50 works with line 10 to change the screen color. Line 60 tells 
the computer to go back and repeat the program, starting at line 
10. If the program ends at line 40 because you typed STOP, lines 
50 and 60 don’t execute. | 

We're still working on this.program, and we're not sure that it 
will execute the way we want it to. We'll run the program in a 
screen window so we can see the program lines while the 
program runs. Follow these steps: 


STEP 1 Move the cursor down column 1 to the middle of 
the screen. 


STEP 2: Press SHEE , let it go, and press = to set the 
top of the window. 


STEP 3 Move the cursor down about ten rows, and then 
move it across the screen until the cursor is in 
about the middle column. 


STEP 4 Press a . let it go, and press =§E to set the 
bottom of the window. 


STEP 5 Press = to move the cursor to the top of 
the window. =3EiMHE: .always moves the cursor to 
the top of the screen. Since we created a window, — 
the computer treats the top of the window as if it 
were the top of the screen. The part of the screen 
outside the window is ignored. 


STEP 6 Type RUN and press S3BFERERE . You can press 
the = key instead to run the program. Either 
method tells the computer to execute the program. 
As soon as the program starts to run, the computer 
dispiays the message ?SYNTAX ERROR IN 14, 
which tells us there's an error in line 10. 


STEP 7 — Look up.at the program, which is still displayed 
outside the window at the top of the screen. There 
shouldn't be a comma at the end of the COLOR 
command in fine 10, and it has caused the syntax 
eiror. 


STEP 8 Cancel the screen window by pressing the 
Ge Key twice. Then move the cursor to the 
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STEP 9. 


STEP 10. 


Space after the final comma on line 10. Press the 

=BRR= key once to erase the comma. Then press 
the SRPRBRRE key. Be sure to press SFG 
if you forget, the correction won't be entered into 
the computer's memory. 


Create another screen window to run the program 
again. This time use the right side of the screen. 
Move the cursor to the center column.and row of 
the screen. Press SEER , release it, and press == 
to set the window top. Move the cursor to the 
bottom right-hand comer of the screen and set the 
window bottom { = a and = ). 


_ Press SERBS to move the cursor to the top left- 


hand corner of the window. RUN the program 
again. This time, the program should work 


_ correctly.. When the. question, WHAT.SHOULD | 


DO?, is displayed, type in WORRY and:press 


| SIBREESERRE. When the question is displayed again, 


type in SCREAM and press SHIRESERRE:. When 
the question is displayed again, type whatever you 


want. When you want to stop running the program, 


just type in STOP in response to the question. The 
program stops and the prompt, READY, is 
displayed to tell you that the computer is ready to 
accept your next command. If you want to cancel 
the screen window now, press =H twice. 


The RUN/STOP Key 


Functions: STOP 


1. Stops the execution of a program that's currently 
running. | 


2. Stops the completion of a command, such as 
' LOAD, in a text mode. 


3. Works with the SR3HFF= button to clear the 
Screen and reset the computer while retaining the - 


BASIC program in memory. 
-. RUN 


Tells the computer to load and run a program stored on 


a disk. 


ae 
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The STOP Key 


. When you want to interrupt the execution of a BASIC program, 
Just press the S$5RBEE key (shown in Fig. 7-33). This feature is 
particularly useful when you find that the program contains an 
Infinite toop (which means that the program just repeats endlessly) 
or some other error that makes continued execution pointless. You 
may need to hold down the =3efEE key for a second. Press the 
SSG key again if the program doesn’t stop right away. 


Fig. 7-33. The eee 


Kay. 





Resuming Execution of a Program Stopped With the 
STOP Key : 


When you stop a program with the =35RR3 key, you can still 
resume execution. Just type in CONT and press the 3EREHRRE 
key. You can also make limited changes after you stop a program 
with the =SEEEHE +key and before you continue execution with the 
CONT command. You can also issue other commands, such as 
LIST, between pressing ‘the =$2RGF= key and typing in CONT. 

The =3FGH= key also works in conjunction with the SBE 
button to clear the computer while retaining the current BASIC 
program in an “unused” condition. 


Exercise: Using the STOP Key To Stop Program Execution 


1. Type in the following program exactly as it appears. Don’t 
forget the numbers at the beginning of each line. Press the 


=H key at the end of each line. 
t PRINT “CAN WE STOP NOW?” 
z GOTO 1 


2. Type RUN and press the =SRREEMENE key. The line, CAN WE 
STOP NOW?, should be printing repeatedly on your screen. 


3. Press the =3BREHE key to halt the program display. Your 
screen should look like the one in Fig. 7-34. 
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4. Resume program execution, if you want to, by typing CONT 
and pressing the SEEGER key. You might also want to 
press the S3RRBR= key, type LIST, and press SRHEFEERRE to 
display the program again, and then type CONT and press 

to resume execution. Press =SEEEHE again when 
you want to stop. | 


Using the RUN/STOP Key With the RESET Button 


In Chapter 4, you learned that the =3ESHEF= button lets you clear 
the screen and the current memory residents. As you read in that 
chapter, there are two ways to use the =33EEEE button. 


Using the RESET Button To Completely Clear the 
Computer Memory 
When you want to completely clear the screen and the current 
memory contents, including the BASIC program currently in 


memory, just press the SSREF= button. It is focated on the right 
side of the Plus/4 computer. 


Using the RESET Button To Clear the Computer and 
Retain the Current Program 


When you want to clear the screen and the current memory 
contents, but NOT including the BASIC program currently in 


Fig. 7-34. Display of a SEW 
‘key exercise. 
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memory, hold down the SHINAI key while you press the 
‘ESEF= button. The lines of the current program are unaffected — 
when you use the 2RGSEME key with the SRREBEEFE button. 
This procedure.clears many values that have been assigned to 
variablés in the program, which means that the program is in the. - 
same condition it was'when you first ran it. oS 
As soon as you complete this reset procedure, the computer 
Switches automatically to the built-in machineJanguage monitor. 
Just type the S%= key and press the =H keytogetback — 
to BASIC language. Type in LIST and press =3BIFFEHERE to display a 
copy of your program on the screen. 


The RUN Key 


The RUN key lets you automatically load and run the first 
program that is on a disk without using the LOAD (or DLOAD) and 
RUN commands. This procedure only-works with: the first program. - 
on disk. You don't have to supply the program name, or type any — 
other commands. Just.press the RUN key. 









= 0 of. 
= wu 4 


Exercise: Using the RUN Key 
1. Press the aE and =a keys toerase your 


‘screen. | 
2. Turn on your disk drive and insert a program disk. 
3. Press the S3RRRF: and SREBRE keys. The screen displays a. 


message telling you that the computer is searching for and 
loading the program. | 

As soon as the program is loaded, the first screen of the 
program you loaded appears. Use the software according to 
the directions that:came with the software package. 


The Exclamation Point 
Function: Works just like the exclamation point on a 
typewriter. 3 : 


The exclamation point has no special function on the Plus/4 
computer. Just use it as you would use the exclamation point key 


on a typewriter. 7 
The Quotation Mark and Quote Mode 
Function: Works with the PRINT command to tell the 


computer to display the enclosed message 
on the screen. - : 
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You've already used the quotation mark key many times in 

exercises in this book. As you’ve seen for yourself, the computer 

always displays exactly what's inside the quotation marks. 

Although the computer rejects misspellings and other syntax errors 

in BASIC commands, the computer displays anything inside 

quotes, no matter how many errors that message contains. 


The Quote Mode 


The reason that the Plus/4 computer is so tolerant of errors 
inside quotation marks is that the quotation marks do more than 
just open and close a message. When you type the opening 
quotation mark after PRINT, or another command that: includes 
information in quotes, you enter the quote mode. You ‘must type a 
closing quotation mark or press the S3RRFERNRE key to exit the 
quote mode. 

Three major features distinguish the quote mode from the 
normal mode: 


1. The computer doesn't try to interpret anything you type in the 
| quote mode, so you can type anything you want in quotes. 


2. Some features, such as moving the cursor with the cursor 
arrow keys, do not execute in quote mode; you can only tell 
the computer to execute these features as soon as you - 
reenter normal mode. | 


3. Some keys that you type, such as the cursor arrow keys, 
display symbols in the quote mode that are not displayed in 
normal mode. These symbols represent the functions that . 
can't execute in the quote mode. The execution of these 
functions is deferred until you execute the PRINT command 
in normal mode. Quote mode recognizes that you've included 
one of these functions by displaying a 1-character'code inside 
the quotes. The 1-character code is not displayed when the 
PRINT command executes. Instead, the function represented 
by the code performs. its job. 

For example, when you press the =e and. | 
=Seeeteae keys in a PRINT command in quote mode, 
the screen does not clear and the cursor remains inside the 
quotes. in addition, a reversed heart appears inside the 
quotes. When you. execute this PRINT command, the screen- 
Clear function does clear the screen, and the reversed heart is 
not displayed as part of the PRINT command. 


The exercises on reverse mode and flashing mode showed you 
some of the 1-character codes that appear in quote mode. Note: 
Until you are used to the. way that the quote mode works, you may 
sometimes feel frustrated. If you can't seem to control what you're 
typing in in the quote mode, press the SSRRPFERRNE key and start 
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over. One of the common problems occurs when you go back to 
correct a line that was typed in quote mode. If you retype a quote, 
even the closing quote, the computer thinks you've reentered. the 
quote mode and the quote mode rules apply. You can teil this has 
happened when you can’t.control the cursor but, instead, a 
1-character code appears each time you press a cursor arrow key. 
When this happens, just press =SHRFGHERE and retype the line. 


Using Flashing Mode in lmmediate Mode 


Try turning on the flashing mode now, when you aren't in the 
quote mode. Type a few letters to show yourself that you have 
turned on the flashing mode. Now, turn off the flashing mode. 
When you turned flashing mode on and off, no 1-character code 
appeared when you turned on the flashing mode. The character 
code only appears in the quote mode. 

_.Now type. SIREE and a quotation mark, press 33: 
and SHEE . The 1-character code is displayed. Type FLASH 
and another quotation mark. Press aE to display the 
flashing message. 


Execution Delays in Quote Mode 


Another feature that distinguishes turning on the flashing mode 
while in the quote mode: and in normal mode is the difference in 
‘starting time when the flashing mode begins. In quote made, the 
flashing mode doesn’t begin as soon as you press the 
SSSFree key and the SEMEN key. For example, note 

that in the previous PRINT statement, you turned on flashing mode 
right after the opening quote, but the following characters were not 
flashing. Instead, the flashing starts when you press the SHERGAENE 
key to execute the statement. However, when you turned on | 
flashing mode while you were in normal mode, the flashing started 
right away. 

in quote mode, the execution of certain features is deferred until 
you are back in normal mode. You can’t execute flashing mode 
while you are in quote mode — you.can only tell the computer to 
turn on flashing mode as soon as the quote mode is over and, 
then, the command is executed in normal mode. 

The reversed 1-character codes that appear in the quote mode 
stand for a deferred feature, such as flashing mode and reverse 
mode. When you execute a quote mode statement in normal 
mode, the computer recognizes the 1-character code as the signal 
to turn on the flashing mode, or clear the screen, or do whatever 
the character code represents. 
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Exercise: Using Quote Mode 
1. Press the S3RHEE and =SERAR OM 


screen. 
2. Type in PRINT “' and press the SEMEF= and 

key again. Don't press the SHEERREE key. 
3. Press the cursor-down arrow key four times and the cursor- 


right arrow key four times. Don’t press the SBEGERNE key. 
The screen should took like that shown in Fig. 7-35. 


Keys to clear the 








Fig. 7-35. Display showing 
Quote Mode symbols. 





4. Type in PLEASE and press the 2G FR@E= and SRSEORE 
keys. Don't press SS3FRRRRE . 

5. Press SSRERRGE- and the S$ key. Press the SRAGCEA 

once; don't press =33SEoRRERE . 

6. Now type DON'T LITTER and press the =3RFFR@E= and 
=SS-OFF keys. Press the SSR AGE-BAR once. Don't 
press SSREFORES . | 

7. Press the & key and the SE key. Don't press 


8. Now type in ROADWAYS” and press the SS3EFERRRE key. 
The screen should look like that of Fig. 7-36. - 





In this exercise, you told the computer to clear the screen and 
move the cursor as soon as the quote mode ended anda the 
command was executed in normal mode. These two screen 
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control operations were identified in quote mode by the symbols 
that stand for the operations. You also changed the character color 
twice {in step 5 and step 7}. These changes were also deferred 
until the command was executed in normal mode. And, you turned 
reverse mode ON and OFF, though these actions, too, did not 
execute until you left the quote mode. 


Fig. 7-36. Display of the Quote 
Mode exercise. 





The #-Sign Key 


Functions: This key 


1. Prints the standard symbol for number. 


2. Serves as a required parameter for some 
commands, such as GET, that control file. access. 


3. Stands for a single character space in an output 
field in a PRINT USING commana. 


The # sign is a required element of the file commands GET#, 
INPUT#, PRINT#, and PRINT# USING. These commands put data 
into or get data from data files. For example, INPUT# gets data 
from an opened file. INPUT, without the # sign, gets data from the 
keyboard by telling you to type it tn during program execution. 

The PRINT USING command lets you design special formats for 
output. For example, you can use the PRINT USING command to 
make sure that all of a series of numbers are printed with a $ sign 
and two decimal digits. The # sign is used to indicate the digit 
piaces. Here’s how this command looks: 
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PRINT USING “$##.##" 


PRINT USING outputs the numbers in this format regardless of 
how the numbers are input. For example, Fig. 7-37 shows how this 
PRINT USING command would display the numbers 32, .4, and ° 
22.456. 


Fig. 7-37. Using the PRINT 
USING command. 





The $-Sign Key 


Functions: This key 


1. Prints the standard symbol for dollars. 


2. Indicates a string variable. 


The only special use for the $ sign is an important one: 
identifying a text, or string variable. 


Using Variables 


A variable is a symbol for another value. For example, when a 
television commercial compares its product to Brand X, the name 
Brand X is a variable that stands for an unnamed value, such as 
Acme Soap Suds. 

A variable can stand for one value or many values. The value of a 
variable can change during the execution of a program. A variable 
adds versatility and reusability to programs. 
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Variable Types 


_ There are three variable types. These-are given in the following 
list. Their symbols and some typical examples are shown | in Table 
7-2. 


1. integer Variables stand for whole numbers only. Numbers 
with decimal parts aren't allowed. 


2. String Variables stand for any characters in quotes. This 
includes numbers, letters, blank spaces, and any special 
symbols. If a number is in quotes, the computer considers it 
to be text and, therefore, without any mathematica! value. In 
other words, you can't add 2" + 2. 


3. Floating Point Variables stand for any number, whether whole 
or decimal. Decimal numbers are also called reai numbers. 


Table 7-2. Variable ® Types 


eget sing Floating Point 


None 


| Whole numbers characters in.quotes | Decimal or whole number 
A%, 82%, AB% A$, B2$, ABS | A, B2, AB 


Possible values ‘| 1, 100, 4567890 “NAME”, * 1”, “1.0.U.", | 1.2468, 100, 4567890, 0.5 
"35" 





Exercise: Using Variables 


1. Press the aE and =[SESUEEE keys to clear the 
screen. Type NEW and press the S33REERRRE key to erase 
the computer memory. 


2. Type in the following lines exactly as they appear. Press. 
=REFuer after each line. 


1X=xX+1 
2 PRINT X 
3 GOTO! 


3. Type RUN and press =Weraae= . Watch the program _ 
execute. Press the =3¥er- key when you are ready t to stop 
the program. 


If you stop the program after it executes five times, your screen 
should look like Fig. 7-38. 
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Fig. 7-38. Display of exercise 
using variables. 





How This Program Works 


As you can see, the value of the variable X changes every time 
the program executes. Here’s an explanation of what happens in 
this program. 

Line 7 adds 1 to the current value of X. The computer 
automatically gives variables a value of 0 until you give it some 
other value. So the first time that line 1 executes, X = 0 + 1. The 
second time the line executes, X = 1 + 1. ThenX = 2 4+ 1, and 
so on. This line illustrates the reusability of a variable. A variable 
can be equal to as many different values as you want to assign 
during the course of a program execution. 

Line 2 teaches something new about the PRINT command. For 
the first time, you told the computer to print something that isn‘t 
enclosed in quotes. Instead of printing an exact copy of what you 
ordered, the computer printed the VALUE of what you told it to 
print. The computer didn’t literally print X; it printed what X stands 
for. Each time X is printed, the computer displays the current value 
for X. Since the value of X changes during the program, the 
computer will print more than one value for X during program 
execution. You'll learn more about the versatility of the PRINT 
Statement later in this chapter. | 

Line 3 tells the computer to go back and execute the program 
again, starting at line 1. Each time the program executes, there is a 
new value for the variable X. 
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Exercise: Using String Variables 


1. Press the =S54HEF= and eae keys to clear the 
screen. Type NEW and press es to erase the 
computer memory. 

2. Type the following lines exactly as they appear. Press 


SBEFERI after each line. 


1 DATA “HELLO +" +” MOM” 
2 READ A$; BS 
3 PRINT AS3B$ 


3. Type in RUN and press SEFUERRE. The screen will look fike 
what is shown in Fig. 7-39. 





Fig. 7-39. Display for exercise 
using text string variables. 





How This Program Works 


The following is an explanation of what happens in this program. 

Line 1 lists two pieces of data, both of which are words in 
quotes. Data in quotes is called STRING DATA. 

Line 2 reads the data from the DATA statement. READ and 
DATA statements always work together. DATA statements contain . 
lists of data, and READ statements contain lists of variables. READ 
statements assign values from the DATA list to the variables in the 
READ statement list. The READ statement in line 2 assigns the 
first data items to the string variable A$ and the second data item 


to string variable BS. 
Line 3 prints the values that the variables A$ and B$ stand for. 
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The % Sign Key 
Functions: This key will 


1. Print the standard symbol for percent. 


2. Indicate an integer variable. 


The only special use for the % sign is an important one; it 
identifies an integer variable. Integer variables can represent any 
whole number. Numbers with decimal parts can't be assigned to 
an integer variable. 

As we mentioned in the previous section, a variable is a symbol 
for another value. A variable can stand for one thing or'for many 
things. Also, the value of a variable can change during the 
execution of a program. We also told you that there are three 
variable types: | . | a 


1. integer variables, which stand for whole numbers. only. 


2. String variables, which stand for characters contained inside 
quotes. 


3. Floating-point variables, which stand for any number, whether 
whole or decimal. Decimal numbers are also called real 
numbers. 


Exercise: Using integer Variables 


1. Press the SRF and SE keys to.clear the 
screen. Type NEW and press =33RFBGNERE to erase the. 


computer memory. 
Type the following lines exactly as they appear. Press: 


=e after each line. 


i DATA 3:4:558,5 
2 READ AZ »B% 

3 PRINT AZ35BZ 

4 READ FZ+GZ 

5 PRINT F2iG2 


~ 


3. Type RUN. The screen should look like that shown in Fig. 
7-40. NOTE: If your screen doesn’t look like the illustration 
check the lines you typed. Did you remember to type the % 
sign each time it appeared in the exercise? Did you type 
commas and semicolons exactly as they appear in the 
program? If not, move the cursor back and edit the: incorrect 
lines. Remember to press the =RPFESRSE key after you 
correct each line. When you finish, type LIST and press 
=RETURNE to make sure that all your corrections were 
entered into memory. Then RUN the program again. 
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Fig. 7-40. Display for exercise 
using integer variables. 





How This Program Works 


Here’s what happens in this program. 

Line 1 lists four pieces of data, the first three of which are whole 
numbers, The fourth is a decimal number. 

Line 2 reads the data from the DATA statement. As we 
mentioned earlier, READ and DATA statements always work 
together. DATA statements contain lists of data and READ — 
statements contain lists of variables. READ statements also assign 
data items to the variables in the READ statement list. The READ 
statement in line 2 assigns the first data item to the integer 
variable A% and the second data item to integer variable BM. 

Line 3 prints the values that the variables A% and B% stand for. 

Line 4 reads the next two data items from the DATA statement 
in line 1. The third vaiue, 5, is assigned to the integer variable F%. 
But there's a problem with the fourth data item. The variable to be 
assigned this value is an integer variable, which means it can only 
accept whole numbers for values. Since 6.5 is a decimal value, and 
integer variables will only accept whole numbers, the program 
prints 6, not 6.5, for the variable G%. 


The &-Sign Key 


Function: Prints the standard symbol for “and.” 
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ene 
There is no special use for the & sign. Note that you can’t 


substitute this symbol for the BASIC word AND, which is used | in 
some conditional statements. You must use the word AND. ~ 


The Apostrophe Key 


Functions: The apostrophe key 


1, Prints the standard symbol for apostrophe. 


2. Appears in some commands used in the machine- 
language monitor, which is built into the Plus/4 
computer. The machinetanguage monitor 
commands are briefly described in Appendix B. 


Note that you can't substitute an apostrophe for quotation 
marks..If-you want to print quotation marks within-the quotation: - 
marks of a PRINT statement, you can use apostrophes as the inner 
quotes. Or you can use the CHR$ value (34) for the quotation 
marks you want to actually appear in the computer display of the 
command execution. Fig. 7-41 illustrates the use of the string 
function CHRS$(34). 


Fig. 7-41. Using a CHR$ code 
in quote mode. 
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The Equal Sign 


Functions: The dqual sign . 


_ 1. Indicates the assignment of a value to a variable or 
to a constant value in a variety of commands. 


2. Prints the standard equal sign in calculations and in 
relational operations. 


Using the Equal Sign To Assign Values to Variables 


So far you've used the equal sign in equations that assign a value 
to a variable. For example, when we introduced variables in the 
section explaining the dollar-sign key, we used the command X = 
X + 1. The equal sign can also assign constant values to variables, 
such.as X% = 3.and X =.6.5. | a | 

You can also use the equal sign to assign text values to string 


variables, such as X$ = HELLO" and A$ = '$64,000". 


Using the Equal Sign in Relational Operations 


You can use the equal sign to check for the relationship of a 
_ variable to a value. in other words, you can tell the computer to do 
something if and when'the relationship between a variable and a 
value is equal. For example: 


IF X = 3 THENNS = “THREE” 


This command assigns the value “THREE” to the string variable NS. 
only if the relationship between the current value of the variable X 
and 3 is equal. If X doesn’t equal 3, the relationship is one of 
inequality, so the computer doesn't make N$ equal to THREE. 

The equal sign is only one of six relational operations. The other 
relational operators and ‘their functions are described in Chapter 8. 


The @ Sign Key 
Function: Prints the standard @ sign. : 
"The English Pound-Sign Key 
Function: Prints the standard English Pound symbol. 
| The Bracket Keys 
Function: Prints standard brackets. (Note that you can’t 


substitute brackets for parentheses in BASIC 
comma \ds.} | 
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The Colon Key 
Functions: The colon key 


1. Prints the standard colon. 


2. Separates commands when you have more > than 
one command per line. | 


The Plus/4 computer lets you type more than one commend ona 
line. For example: 


K=>X+1is ¥ = XK — 0.5: PRINT Xs¥ 


Without the colons, you couldn't use the immediate mode (i.e.. no 
line numbers and immediate execution when you press the 
SREP: key). Instead, the program would look like the. _ 
following in program mode: 


ixX=ik+t! 
2°¥=xX-0,.5 
3 PRINT Xs¥ 


_ The advantage of using multiple commands in one line (whether 
in immediate mode or in program mode) is that your program 
executes faster. As you learn to write longer and more complex 
_ programs, you'll discover additional advantages to putting several . 
commands on one line. 


The Semicolon Key 
Functions: This key 


1. Prints the standard semicolon. 


2. Causes items in PRINTed output to be displayed 
next to each other instead of in Separate print 
zones of ten spaces each. 


3. Separates a prompt string and an input variable in 
an INPUT command. 


4, Stops the cursor from moving to the r next ine after 
a command is executed. 


Using Semicolons in PRINT Commands 


When you use semicolons to separate multiple items i in a PRINT 
command, the items are displayed next to each other When you 
execute the PRINT command. Text Items are displayed with no 
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spaces at all between them, and numeric items are dispiayed with 
a blank space on each side of each number, This space is left for 
numeric signs {i.e., negative or positive signs) so if a number to be 
displayed is negative, the minus sign will appear in what would be 
the leading blank space. - 


Using Commas in PRINT Commands 


In the program in the last section, where you were shown how 
to use colons to put multiple commands on one line, we used a 
comma to separate the X and Y in the PRINT command. When you 
run this program, the output tooks like that displayed in Fig. 7-42. 


Fig. 7-42, Using commas ina 
PRINT command. 





When you use commas to separate PRINT command items, 
each item is printed in a separate print zone of 10 spaces. The 
output would look like that shown in Fig. 7-43 if you were to use a 
semicolon instead of a comma in the PRINT command. 

As we mentioned previously, no space is displayed between text 
items when you use semicolons in PRINT commands. You must 
provide a blank space at the beginning or end of a text item if you 
want a blank space to appear in the screen display. For example, 
type in the following program and note the difference in the PRINT 
commands when a blank space is included at the end of the first 
item and then when no space is included: | 


1 PRINT “DATA “i"BASE” 
2 PRINT “DATA” 3”BASE” 
RUN 
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Fig. 7-43. Using semicolons in 
a PRINT command. 





. Exercise: Using Semicolons in Print Commands 


1. Type in NEW, press SSEruere , and then type in the 
following program. Press Seo after each line. 


1 INPUT “WHAT ’S YOUR NAME” 3A% 
? PRINT “HELLO sag 3's HOW ARE you?" 


2. Type RUN and press the SHEE Rn key. 


3. Type your name in response to the question WHAT'S YOUR 
NAME?. Press the eprom Key. The screen should look 
like that displayed in Fig. 7.44, but with your name on the 
screen. : 


Using a Semicolon in INPUT and PRINT USING 
Commands 


In the previous example, WE used a semicolon in the INPUT 
command in line 1. The INPUT command lets you type data from 
the keyboard during program execution. This makes the program 
easy to reuse. | 

The-semicolon joins the two parts of the INPUT command: the 
prompt string (which is the statement in quotes) and the INPUT 
variable (which must be a string variable when you are inputting 2 
text string). The INPUT variable is a required part of the INPUT 
command. The data that you type into the keyboard when you are | 
prompted for input is assigned to the input variable. The prompt 
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Fig. 7-44. Formatting the 
PRINT command output. 





string is optional. The prompt string makes the input request easier 
to understand. If you don’t include a prompt string, you don't 
include the semicolon. 

The semicolon serves a similar purpose in a PRINT OSING 
command; it separates a text string from variables. 


Using Semicoions To Keep the Cursor From Moving to 
the Next Line 


You've already seen how colons can link commands and how 
semicolons can link parts of a command. Semicolons can also link 
PRINT commands to force their output to be displayed all on one 
ine rather than on a separate line for each PRINT command. 
Semicolons block output from moving to the next line after the first 
command is executed. For example: 


1 PRINT “WASHINGTON “3 
Z2 PRINT “IS THE NATION'S CAPITOL” 


Type RUN. The display in Fig. 7-45 shows that the semicolon 
prevented the text string IS THE NATION'S CAPITOL from being 
printed on the next line. | 
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Fig. 7-45. Using a semicolon to 
format output. 





The Comma Key 


Functions: The comma key 


1. Prints the standard comma. 


2. Causes items in PRINTed output to be displayed in 
separate print zones of ten spaces each. 


3. Stops the cursor from moving to the next line after 
a PRINT command is executed. 


4. Can be printed in PRINT USING and PUDEF 
formats. 


5. Separates items in DATA, READ, INPUT, DIM, and 
many other commands. 


6. Acts as a place holder for the default values of 
parameters in some commands, such as COLOR, 
BOX, atc. 


Using Commas in PRINT Commands 


in the last section, you learned how to use semicolons to put 
Separate multiple items in a PRINT command so that the items 
would be displayed next to each other when you execute the 
PRINT command. 

When you use commas to separate multiple PRINT command 
items, each itern is printed in a separate print zone that is 10 
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spaces wide. The Plus/4 screen is 40 columns across, so there are 
four print zones per line. 

if one item in a PRINT list is over 10 spaces long, the next time 
after the long item ts displayed in the first empty print zone. In 
other words, if the first item you print takes up 1'2 print zones, the 
next item appears in the third print zone. 

lf there are more items in one PRINT command than there are 
print zones in one line, the output continues on the next line. The 
example given in Fig. 7-46 illustrates how items are printed in print 
zones. 


Fig. 7-46. Output being placed 
into print zones. 





How the Program Works 


. Note that the following program is the same as the one 
displayed in Fig. 7-46. 


1 X=16 

2 FORC=1 T04 

3 PRINT “ 123436789"3: NEXT C 

4 PRINT “EACH PRINT ZONE" +"IS", X> “SPACES” 


Line 1 assigns the value of 10 to the variable X. 

Line 2 begins a FOR . . . NEXT LOOP. This loop tells the 
computer to follow the commands between the FOR command 
and the NEXT command. The numbers in the FOR statement tell 
the computer how many times to repeat the commands in the 
loop. 
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Line 3 finishes the FOR . . . NEXT loop. In this case, the 
command PRINT “ 123456789” is repeated 4 times: The 
semicolon in this line prevents the cursor from moving-to- the next 
line, So #123456789 is printed four times on the same line. This 
line is included to help you see where the print zones begin and 
end. The colon separates the PRINT command and the NEXT 
command. 

Line 4 prints four times, demonstrating the. way print zones are 
filed. Note that the second item, IS, is printed in the third print 
zone because the first time, EACH PRINT ZONE, takes up all of the 
first print zone and part of the second. Remember that each item 
Separated by a comma must start in a new print zone. SPACES is 
printed on the next line because all the print zones on the first line 

-are filled. 


Review 


Inline 3, the space before the 1_in the PRINT command. stands. _ 
for the first place in the 10-space print zone, so the 10 spaces are 
counted 0-9, not 1-10. The semicolon in line 3 forces the output 
from line 4 to be printed on the same line as the output from line 3. 
The colon in line 3 links two separate commands: PRINT and 
NEXT, 

In the output display shown in Fig. 7-46, you can see that the E 
in EACH and the | in IS both appear under the leading blank space 
that is printed by line 3. This indicates that text starts: printing in the 
first space in a print zone. In contrast, the 10 that is output starts 
under the 1 of the fourth zone, which is the second space in the 
print zone. Remember that the computer always leaves a space 
before each number to allow for a negative sign. 


Exercise: Using Commas and Semicoitons in PRINT 
Commands 


1. Type NEW, press SRBEBRRRE, and type in the following 
program. Press SRREFERENE after each line. 


1 FORC=1TO2 . 
2X >X4+5:¥ = X-10: Z =X4+¥ 
3 PRINT X#¥ +25: NEXTC 


2. Type RUN and press the SEERA key. The screen should 
look like that of Fig. 7-47. 


Don’t Use Commas in Numbers 


When we write large numbers, we normally use commas to 
separate the number into readable groups of three digits (e.g., 
1,345,789). But you can’t do this with large numbers ona 
computer. The computer thinks that commas are used to separate 


—_ - 


f 
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Fig. 7-47. Using commas and 
semicolons in the PRINT 
commands. 





different numbers, so if you put commas into a number, the 
computer will think you've entered more than one number. For 
example, the computer thinks 1,345,789 is three numbers: 7 and 
345 and 789. You'll learn more about displaying large numbers in 
the next chapter. 


Using Commas To Continue Output on the Next Line 


You've already seen how colons can link commands and how 
semicolons can link output. You can also use commas to link 
output. For example, type in the following program and type RUN 
to execute it. Be careful to type the punctuation exactly as it 
appears in the exercise. 


1 PRINT “E.Te + "3 
2 PRINT “CALL”; 
3 PRINT “HOME” 


Now, type RUN. Your screen should look just like the display 
shown in Fig. 7-48. | 

Note that using a semicolon to link the output from lines 1 and 2 
prints E.7. and CALL right next to each other. Using a comma to 
link the output from lines 2 and 3 prints HOME in the next print 
zone after CALL. As you recall, using commas within a PRINT 
command (such as PRINT X,Y) causes the items to be printed in 
separate print zones {each print zone equals 10 spaces), while 
using a semicolon in a PRINT command (such as PRINT X;Y) 
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causes the items to be printed right next to each other. The same 
logic guides the printing of output from separate PRINT commands | 
that-are linked by commas or semicolons. - 


Fig. 7-48. Formatting the 
output. 





Using a Comma To Separate Items in Commands 
Other Than PRINT 


in several. previous examples, we’ve used commas to separate a 
list of items. For example: 


PRINT X+¥ 92 


With the exception of the PRINT command, you cannot substitute 
semicolons for commas. Commands such as DATA, READ, and 
INPUT require commas for separating data iterns.. The semicolon 
we used in an INPUT command separated a prompt string from the 
input variable. In other words, we separated two parts of a 
command, not two similar items in a list. 


Using a Comma as a Place Holder for Default Values. 


In some commands, such as BOX, a default value is 
automatically assigned to certain command elements. You can 
assign a value different from the default but, if you don’t, the 
default is automatically used. For example, the BOX command has 
five elements, or parameters, as the optional parts of a command 
are Called. These parameters are explained in Table 7-3. 


Introduction to the Keyboard 227 


Table 7-3. BOX Command Parameters 


First _ | The source of the color used to draw the box. 
Thig number can be from 0 - 3; the default is 1, 
the color of the characters. 


The X, -Y coordinates of one corner of the box. 
The|X, Y coordinates of the opposite corner. 


The; optional tilted angle at which the box will 
be drawn. The default is 0 degrees, or no tilting. 


Thejoption to draw the box solid or in outline. 
The icefeut is 0, or outline only. | 









— The first, fourth, and fifth parameters have default values, so you 
don’t have to include any value if you want to use the default. _ 
However, the computer recognizes which value goes witha - 
parameter by position of You have to list the parameters in 
order, So, if you are going to list parameters after the defaults, you 
must put a comma in the place of the default so the computer 
knows which coordinate you're referring to. For example, — 


BOX» 19:25) 50:75 991 


Here we've accepted the default of 1 for color source. We left a 
comma in the place between the first parameter and the second, 
so the computer doesn't think the 10 identifies the color source. 
18,25 and 58,75 are the corner coordinates. The comma after 75 
stands for the default value for the fourth parameter. If we'd 
accepted the default te the fifth parameter, too, we could have 
omitted everything after the 75 because you don't need to use the 
commas to mark places if they‘re-at the end of the command. In 
other words, the command would look like this: 


BOX+ 16.25, S@+75 


If you want to see how these boxes look, type in the following 
line to enter High-Resolution Split-Screen graphic mode: 


GRAPHIE 251 


Now press the arom key and type in the BOX commands. 
Type GRAPHIC '@,1 to return to Text/Graphic Mode. © 
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The Period Key | 
Function? Prints the standard period and décimat point, 


Note that you must not put periods after line numbers or at the 
end of command lines ina program. For example, the Following line 
would be rejected by the computer: 


1. INPUT “ WHAT TIME IS IT's TS. . 


The Question-Mark Key 


Function: This key 


1. Prints the standard question mark. 


2. Is the abbreviation for the command PRINT and _ 
can be used in place of PRINT in any PRINT or 
PRINT USING command, but not in a PRINT# 
command. 


3. Appears as the prompt for INPUT commands to tell 
you to type a value during program execution. 


BASIC COMMAND ABBREVIATIONS 


The version of BASIC language built into the Plus/4 computer 
permits abbreviations of many of the BASIC cen The 
abbreviations can save time and programming space, but you must 
use the correct abbreviations. 

Perhaps the most commonly used abbreviation is thh question | 
mark, which stands for the word PRINT in the PRINT iommand. 


Exercise: Using the Question Mark as the PRINT Abbreviation 
1. Type in the following command and press the ee 
key: 






?""PLEASE WAIT" 
2. Type in the next program. Press SERRE oe each line. 


1FORX=17TCdS5 
2X>X+1:Y=xX-1 
3 ?’TOTALS:”+ 
A PK - 

_ 'S NEXT X 
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3. Type RUN and press the =SHEFEHRAF key. Now type LIST (or 
Land SHIFTed I, which is the abbreviation for LIST). The 
computer will automatically spell out abbreviations when you 
list the program. The screen should look like that of Fig. 7-49. 


Fig. 7-49. Using the PRINT 
command abbreviation. 





Using the Question Mark in Calculations 


The next chapter will explain how the PRINT command, or its 
abbreviation, the question mark, is used for solving calculations on 
the computer. 
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CHART 7-1. Major Key Functions 





SCREEN EDITING 
Cursor Arraw Key Moves the cursor around the screen. 
=HBME Key Returns the cursor to top left corner of the screen. 









































=SEemn- Key Clears the screen and returns the cursor to the HOME 
position. ! 

=e Key Opens up space between c sracters SO you can insert 
additional characters. | 

=Be Key Erases the character to the left of the cursor. 

=EBE— Key Sets a screen window. == =F sets the top left 
corner; SE8G= =8= sets the bottom right corner. NOTE: 
Other ESCAPE key functions can be used to edit the 







: MODE SWITCHING 
SRB and Gkeys . ‘Switehes-between-Text Mo 
=SQereoe and == Keys Turns on the reversed-image 
SSSNTEER= and SE Keys Turns off the reverse mode 
=SENTROE and = Keys Turns on the flashing mode 

SEER and =s= Keys Turns off the flashing mode} 
GRAPHIC SYMBOL PRINTING 





oxt/Graphic Mode. 





































Cand a letter/graphic symbol key Print the set of graphic sym sols pictured on the front 
left side of the letter keys | in both Text/Graphic and Text — 
Modes. -_ 








SSRIFE and a letter/graphic symbol key _ Print the front right-side grar 
oe Graphic Mode only. 


COLOR CHANGING 


hic-key symbols in Text/ 

















=SOEOR and a number/color key selects one of the colors listed on the top row on the 
number/color keys. 
Cand a number/color key Selects one of the colors listed on the bottom row on 


the number/color keys. 
OTHER FUNCTIONS 
Enters into memory any infc 


Stops the execution of a proc 
running. 






rmation you type. 
ram thi tis currently 
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You've already used some of the features on 
the’ number keys. You've leqrned that adding line 
numbers turns command lifes into program 
lines. You’ve changed the character color, using 
the:colors listed on the fronts of the number 
keys. You've also used some of the punctuation 
and other characters Jisted on the tops of the 





number keys. | 
What you haven‘t done much of yet is use the numbers to 
calculate mathematical problems. The number keys, along with 


other keys that act as mathematical and relational operators, fet 


you solve complex prablems quickly. 
In this chapter, you’lt gradually learn how to use the Pius/4 to 


calculate as you are introduced to the keys that are used in 


mathematical problem solving. 
~~ The Plus Sign 
Function: Serves both as the addition sign in 


calculations and as the optional positive sign 
for numbers. 


The Minus Sign 


Function: Serves both as the minus sign {n calculations 
and as the negative sign for numbers. 
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DISPLAYING POSITIVE AND NEGATIVE SIGNS 


In the last chapter, while discussing how commas:and _ 
semicolons affect the format of PRINT command output, you 
learned tnat the PRINT command displays a blank space on both 
sides of a number when it is not printed in quotes. As you read in 
that section, the blank spaces are left to allow space for negative 
OF positive signs that may be displayed with the number. However, 
the Plus/4 computer doesn’t display positive signs unless you tell it 
to do so. 

The Plus/4 computer assumes that a number is positive unless 
you indicate otherwise so, therefore, the negative signs aren't 
optional. If a number is negative, the minus sign must always 
appear with the number. The minus sign generally appears in the 
space in front of the number (for example, — 29). The Plus/4 
computer displays a blank space after each number $o you can be 
sure which number goes with a negative sign. 


CALCULATING IN THE IMMEDIATE MODE 


You've already used simple calculations in previous examples 
and exercises. In addition, you've learned that you can use 
variables in calculations. This chapter will teach you much more 
about quick calculating, solving complex problems, and using 
equations to control programs. 

50 far you've typed math problems in program lines and printed 
the answers in another line. But the Plus/4 computer will also let 
you solve calculations using a PRINT command. You can put 4 
calculation in a PRINT command in the immediate made and get 
the answer right away. For example, type PRINT 3 + 2 and press 
the SHHEFERERE key. Note that you don’ t need to include the equal 
Sign in this type of catculation. 


Solving Calculations in a PRINT Command 


This example shows you a new way to use the PRINT 
command. When you tell the computer to PRINT a calculation, the 
computer actually prints the solution. Of course, if you put the 
problern in quotes, the computer doesn't solve the equation, but 
prints exactly what's inside the quotes. The computer can't 
recognize a calculation when it's inside quotes. You can combine 
the PRINT command capabilities to display-the calculation and its 
solution as follows: 


PRINT “15 +18 ="15 +18 
15+18 = 33 
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Type this line: 
 @@+3 


and préss the SEE: key. Type RUN. Instead of displaying a 
solution, the computer displays an 5 message. The computer 
takes the number 4 to be a line number and th nks you are writing 
a program. When isting, you get i 


: | | 
4 +3 | 


Only when running, dé you have an error and, thus, get a 
"2SYNTAX ERROR" message. The Pulid computer doesn’t know 
what you want to do with the numbers because you haven't typed 
in a command. 

The PRINT command has two functions: 


1. To display anything | in quotes exattl as it) appears. 
2. To solve equations and display the results 


When you tell the Plus/4 to PRINT 4 + (3, you are telling the 
computer to figure out what 4 + 3 equals and then display the 
solution. The same is true when you tell the computer to PRINT X. 
You are telling thé computer to find out what X! equals and then 
display the solution. 


Exercise: Calculation in Immediate I | ode 
1. Type in the following line and press 
PRINT 23 - 26 
—~7F . | 
2. Type in the next line and press SURRENE : 
PRINT 45 + 20.53.14 — «95 
65,5 —.41_ : 





The # Key 


Functions: The asterisk is the mutica on sign. This 
key 
1. Prints the standard asterisk cynbol 
2. Serves as the symbol for muftiolication. 


of the standard X. This substitution spares the gomputer the 


The Plus/4 computer uses the * sig for mu iplication instead 
n the letter X or the 


problem of figuring out whether you me 
multiplication sign. | 
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The / Sign Key 


Functions: The / (a virgule, or slash) j is the division sign 
key. It | 


a 


1. Prints the standard slash symbol. 


2. Serves as the symbol for division. 


Exercise: Calculating in Program Mode 


1. Press the S3RHRFE and =255ueaF oP keys to, clear the 
screen. Type NEW and press ——— key to erase the 
computer memory. 


2: Type lines 1 and 2 exactly as they appear below, ‘Press 
after each line. Then type RUN and press | 





ixX=6*2Z 
< PRINT X3 X/2 
RUN | 

iz 4 


In this program, line 2 prints the solution of the equation 
from line 1; it then solves another equation and prints its 
result. 


3. Type in lines 3 and 4 below and press “Taro Then type 
RUN and press =SREPGHanE . 


3 FORY =1TOdG 
4 PRINT X/¥: NEXT Y 
R U.N 

iz 4 

12 

6 

ij 

3 


This exercise shows you that you can add new program lines 
even after you RUN the program. All you do is use different line 
numbers. The reason you can do this is that the program is still 
active until you erase it with the NEW command, reset ‘or turn off 
the computer, or reuse the line numbers to write a new program. 
This reusability is also why we tell you to erase the memory by 
typing NEW before you start entering another program: Thisisa 
good habit because it prevents you from unintentionally mixing old 


lines into your new program. 
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mo The Up-Arrow 


Function: Serves as the symbol for exp snentiation 
(raising a number to.the powe of another 
number). _ 


can raise a number to'a negative or positive pdwer. Since the 
Plus/4 computer can't write superscript (raised numbers}, this is 
how you type an. exponent: : ae 


The Plus/4 lets you use exponential oo in caiculations. You 


1. Type in the number you want to raise to the power of another 
number. 


2. Type in the up-arrow, which is the sym for exponentiation. 


3. Type in the number of the power to whic! you want the other 
number raised. For example, this is how you would type 3 to 
the second power 3 ¢# 2. | 


1 
lf you want to find out the value of an exponent, just type PRINT 
and the exponent. For example, to solve for 3 O the second 
power, type: | 


PRINT 342. 


You can also include exponents in simple and complex calculations. 


Exercise: Using Exponents 
1. Type in the following lines and press the os key: 


PRINT 34 2 


The answer that appears on the screen is 9. 


2. Move the cursor to the end of the line you just typed and add 
+ 480 the problem reads: PRINT 3 42 + 4. Press the 
=BETuRt: key. The answer should be 13. 


3. Move the cursor to the 2 in the line you typed. Type 5/6 over 
the 2 + 450 that'the line reads: PRINT 3 § 5/6. Press the 
SBEEUR key. The answer to this calculation is 40.5. 


SOLVING COMPLEX CALCULATIONS 


So far we've just solved simple problems tha | involved only one | 
calculation. But the Pitus/4 computer can be used to solve very 
complex problems, too. For exampie: 
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PRINT 12 % 30/90 + .432 ~ 6.886 
—-Z,4356 


If you had to solve this problem by hand, where would you start? 
Would you work from left to right, solving one problem at a time? 
The Plus/4 computer works according to a set of calculating rules 
that may not be exactly the same as youd use if youl solved the 
problem youself. Once you've learned the simple rules, you can be 
Sure to type the problem in the order you want the computer to 
solve it. | 


The Solution Order for Complex Calculations 


The Plus/4 computer always solves calculations in this order: 


First Priority: | Exponentiation | 
second Priority: All multiplications and divisions 
Third Priority: All additions and, subtractions 


lf a problem contains more than one calculation from each priority © 
group, the problems of the same priority are solved oft to right. For 
example: 


PRINTZ+4%6/8 


In this problem, 4 is multiplied by 6. Then the result, 2 is divided 
by 8. Then the result, 3, is. added to 2. 
You can see how the execution order works by typing i In the 
following program and hoticing the answers you get: 1 
1 PRINTZ + 10/5 mo 
2 PRINT 10/5 +2 
3 PRINTZ + 10/543 
4 PRINT10/3%3+2 
> PRINT10/S-4#3 +2 
GB PRINT10/3 #3+2-4 
RUN 


6Baomd & 
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reason: 2 can't be ad ed until after the first p iority operations are 
completed. in these dases, 10 is divided by 5 and the result, 2, is 


_ multiplied by 3 before the 2 is added. 


After the first priority operations are solved, line 5 looks like this: 
PRINT 2 — 12 + 2 and line 6 looks Jike this: PRINT 6 + 2 — 4. 
Since addition and subtraction have the same Polution priority. the 
problems are now solved left to right. 


The Parentheses Ker 


_ Functions: These keys 


1. Print the standard symbols fora parbnthesis 
2. Alter the standard execution order in calculations. 


3. Enclose pai meters in functions, in the DIM 
statement fwhich names the number of elements - 
in an sudan in the DEF FN statement (which | 


lets you define a function}. 


Using Parentheses To Alter the Solution Priority | in 


Calculating 


different from the standard order imposed by the computer, you 
can use parentheses to change the priority. Tha Plus/4 computer 
solves the parts of a problem contained in parentheses before any 
other parts of a complex equation. You can put more than one 
operation inside a set of parentheses. 


Exercise: Using Parentheses in Calculations) 


1. Press the and 
screen. Type NEW’ and press the 
computer memory. 


If you want to solve: parts of a complex oh in an order 





YS to clear the 
key to erase the 








2. Type the following two program lines exadtly as they appear. 
Press S$HEEFEHSRE after each line. Then type RUN and press 
=ReTuRR Your screen should look like this: 


{ PRINT 3 + 7 #2 
2 PRINT (3 + 7) #2 
RUN 

17 

20 


in the first line, the computer follows the stantiard priority for 


. solving complex equations. First, 7 and 2 are multiplied and, then, 


the result, 14, is added to 3. 
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in the second line, the parentheses alter the standard priority. 
Because 3 + 7 is enclosed in parentheses, this part of the problem 
is solved first. Then the result, 10, is multiplied by 2. 


Using Multiple Sets of Parentheses in a Compiex 
Calculation 


lf more than one part of a complex calculation is enclosed in 
parentheses, the parenthetical problems are solved left to right 
(e.g.,6 % (3 + 2)/(4 ~ 2) + 10). If more than one operation 
appears in a set of parentheses, these operations are solved 
according to the standard priority order, but they are all solved 
before any operation outside the parentheses is solved 
(e.g.,6 *% (3 + 2/4 — 2) + 10). 

You can put parentheses within parentheses, too. When you do - 
this, the innermost parenthetical operation is solved first. For 
example, in the calculation 16/ (2 # (3 + 1)), the innermost 
operation, 3 + 1, is solved first. Then the result, 4, is ‘multiplied by 
2. Finally, that result, 8, is divided into 16. 


Exercise: Using Multiple Sets of Paren theses | in Calculations 


1. Press the =3RRFE and =e iG keys to clear the 
screen. fype NEW and press the — key to erase the 
computer memory. | 

2. Type the following four program lines exactly.as they appear. 
Press S SHERRI after each line. Then type RUN a and press 








1 PRINT (5 +6) % (8-5). 
2 PRINT (13-6/.2)% 2 oo 
3 PRINT 1g ® (13 -8/2)/(5% 2) 
4 PRINT 1 + 10 # (13-6 /2) / (5 #2) 
RUN | 
33 
29 
19 
11 


How the Program Works 


In line 1, the 5 and 6 are added, and then 5 is subtracted from 8. 
The results, 11 and 3, are multiplied to get the answer, 33. 

In line 2, the. complex calculation 13 — 6/2 is sdlved first 
according to standard priority rules: 6 is divided by 2, and the 
result, 3, is subtracted from 13. Then, the result of the 
parenthetical calculation, 10, is multiplied by 2. _ 
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Line 3 has the same parenthetical calcutati nas line 2 

(13 ~ 6/ 2) and it is solved first. Then, the second problem in 

_ parentheses, 5 # 2, is solved. At this point, the problem looks like 
this: 10 % (10) /(10). Next, 10 i is multiplied by 10, and the result, 
100, is divided by 10. 

In line 4, the complex problem from line 3 reappears, but this 
time we are also adding 1. The solution follows the same order as 
in line 3. After the result of 10 is multiplied by /10 and then divided 
by 10, 1 is added to the final result. The addition of 1 is the last 
step because it is the operation with the lowest priority in the 
problem. | 


Exercise: Using Nested Parentheses in | lations 


1. Press the SHIRE: and Seach 
screen. Type NEW and press the. | 
computer memory. 





key to erase the 


2. Type the following program lines exactly ps they appear. 
Press SHESIMAE after each line. | 


1 PRINT (( 143 —~6)/2) #2 } 
2 PRINT 1+ (2 % (44 —- 30) + 4) 
3 PRINT 1 + (2 % (44 — (30 + 4))) 
4 PRINT 1 + (2 % 44 — (30 + a) 
RUN 
7 

33 

21 

55. 


How the Program Works 


In line 71, the problem in the innermost parentheses, 13 — 6, is 
solved first. Then the result, 7, is divided by 2. ra result, 3.5, is 
multiplied by 2. 

In line 2, 30 is subtracted from 44 first. Then the result, 14, is 
multiplied by 2. That result, 28, is added to 4. Finally 32 is added 
to 1. 

In line 3, the first problem to be solved is 30 i 4. The result, 34, 
is then subtracted from 44. That result, 10, is then muhtiplied by 2 
and added to 7. 

In line 4, again, 30 is-first added to 4. Then 44 is multiplied by 2. 
Then the result of 30 + 4, or 34, is subtracted ftom the result of 
44 * 2, or 88. That result, 54, is finally added t 1. 


Understanding the Priority Rules for Saving 
Calculations | 


If you have a hard time understanding why a calculations were 
solved in this order, try writing the problem on aper. Then cross 
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out the parts of the problems as you solve them. Remember to 
look first for the innermost parentheses, and then solve the 
problems there according to the standard priority rules. 


The Less-Than Sign 


Functions: The <-sign key 


1. Prints the standard less-than symbol. 
2. When printed together with the greater-than sign, 
prints < >, the computer symbol for nonequality. 


The Greater-Than Sign 


Functions: The >-sign key 


1. Prints the standard greater-than symbol. . 


2. When printed with the less-than symbol, prints 
< >, the computer symbol for nonequality. 


Relational Operators 


The greater-than (>) and less-than (<} symbols are known as 
relational operators. Relational operators are commonly used in 
BASIC programs, usually to control program flow and execution. 
The relational operators you can use to program the Plus/4 
computer are given in Table 8-1. 


Table 8-1. Relational Operators 


. The value on the left of the symbol is greater than the value on the right. 
The value onthe left is less than the value on the right. . 


The values on each side of the symbol are equal. 

The value on the left is equal to or greater than the value on the right. 
The value on the {eft is less than or equal to the value on the right. 
The values on each side are not equal. 





USING RELATIONAL OPERATORS TO CONTROL 
PROGRAMS 


You've already used the FOR . .. NEXT loop a number of times 
in the exercises in this book. As you may recall, the FOR part of the 
loop looks like this: 


a -- 
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FOR variable = beginning count value TO lending count value 

In the FOR loop, the equal sign is a relational operator. The equal 
sign relates. the value of the variable to the values of the beginning 
through the ending count values. The number of times the 
commands in the FOR . . . NEXT loop execute depends on the 
value of the variabie in relation to the two values on the other side 
of the equal sign. The FOR loop begins when the variable equals 
the beginning count value, and ends when thé variable equals the 
ending count value. | | 


The iF... THEN... ELSE Command Sequence 


The IF... THEN . .. ELSE command sequence lets you use any 
of the relational operators to set conditions fot execution. in this 
command, you tell the computer IF the relationship between the 
value on the left side of the relational operator and the value on the 
Fight side is true, THEN follow the instructions after the word 
THEN. For example, in this command: | 


IF X = 5 THEN PRINT “EME” 


the message FIVE is printed only if X does eat 5, lf X doesn’t 

- equal 5, then FIVE isn't printed. 

If you want to, you can also tell the compute r to do something 
ELSE if the relationship between the values is/false. In an IF . 

_ THEN .. . ELSE command sequence, you use] the THEN clause to 
put the instructions you want followed IF the relationship is true 
(e.g., IF it’s true that X does equal 5). You use the optional ELSE 
clause if you want to tell the cornputer what td do IF the 
relationship is faise (e.g., IF it's not true that X equals 5). If you 
don't include an ELSE clause, the computer will automatically 
execute the instructions on the following line. The THEN clause is 
not optional. ; 

The oxen shown in the display i in Fig. 8- lishows how to use 
an iF... THEN... ELSE command sequence. 


How the Program Works 
The following 4-line program is the same program as in Fig. 8-1. 


{X=X+4 | 
2 PRINT “X = “3X | 
q IF X>10 THENGOTO 4: ELSE GOTO1 | 
4 PRINT “YALUE PAST RANGE” : 


First, lines 1 and 2 execute normally. Then, in line 3, the 
computer checks to see IF X is greater than 10. Since X currently 
equals 4, this is not a true condition. Because . isn't greater than 
10, the computer follows the ELSE instruction, Which is to go back 
to line 1 and execute the program again. Line 4lis ignored. 
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Fig. 8-1. The iF... THEN... ELS. 
command sequence. 





Lines 1 and 2 are executed again. Now, X equals 8 (4 + 4). 
Again, in line 3, the computer checks the value of X to see IF it’s 
over 10. It still isn’t, so the ELSE command is followed again. 

Lines 1 and 2 execute again. Now X equais 12 (8 + 4). In line 3, 
the computer checks X again. This time X is greater than 10, so the 
computer foilows the THEN instruction, which is to go to line 4. 
The ELSE instruction is ignored this time. 

Line 4 prints its message and the program ends. 

The version of BASIC built into the Plus/4 computer contains 
more types of loops and conditional program controls than any 
other Commodore home computer. You can learn more about the 
other types of program control loops in the Commodore Plus/4 
User's Handbook (Cat. No. 22390: Howard W. Sams & Co.. Inc.}. 


SUMMARY OF CALCULATION RULES AND SYMBOLS 


Use the operators given in Table 8-2 in a PRINT command when Table 8-2. Mathematical 
you want to solve equations and display the results. | Operators 


The Plus/4 solves complex caiculations in the following order: Symbol | = Meaning 
+ 











First Priority: Exponentiation Addition 
second Priority: Al! multiplications and divisions _ Subtraction 
Third Priority: All additions and subtractions and negation 






Multiplication 
Division 
Exponentiation 





If a problem contains more than one calculation from each priority 
group, the problems of the same priority are solved !eft to right. 
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Using Parentheses To Alter Solution Priority 


The Plus/4 computer solves the parts of th 3 problem contained 
in parentheses before solving. any other parts of a complex 
equation. If more than:one operation appears jn a set of 
parentheses, these operations are solved according to the standard 
priority order, but they'are all solved before arly operation outside 
the parentheses is solved. : | 

When you put parentheses within parentheses, the innermost 
parenthetical operation is solved first. Table 8G lists relational 
operators and defines how they control program flow and 
execution. 


Table 8-3. Relational Or 


8a] rag | ———— 
The vatue on the left of the symbol is greater than the 
value on the right. 


The value on the feft is less than thejvalue on the right. 
The values on each side of the symbol are equal. 


The value on the left is equal to or greater than the value 
on the right. 


The value on the left is less than or aqual to the value on 
the right. 


The values on each side are not equal. 
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The Pius/4 and the Commodore 16 computers 
are the first Commodore home computers to 
come with programmed function keys (Fig. 9-1} 
that let you perform tasks with the press of a 
key. The VIC 20 and the Commodore 64 have 
function keys, but they don’t do anything unless 
you, or a software program, define functions for 
the keys. 





Fig. 9-1. The Function keys. . 





DEFINING THE FUNCTION KEYS 


Table 9-1 describes what each Plus/4 function key does. These 
function-key definitions: apply when the computer is in BASIC 
language. The definitions are different when you are using 
commercial software, however. The software manual that comes 
with the software explains the definitions used in the program. 
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Table 9-1. Function Key Definitions 


Message Displayed Function Additional Action Needed | 
_ Definition | | | | 


SYS1525: 3-PLUS-1 | Automatically turns on Just press the S3QERERRRE key. 
the built-in software. | 
Loads the word processor. 


Loads a a program from disk. 

































Type in program name and closing 


quotes. Press the =332RESSRE key. 
Nothing. 


DLOAD “ 




















DIRECTORY Displays a list of all fi les on 


a disk. 
Clears the screen in any mode. 
Saves a program on disk. 













Nothing. 


Type in program name and closing 
quotes. Press . 


Nothing. 
| Nothing. 


SCNCLR 
DSAVE ” 

























Executes the current prog ram. 


Displays a copy of the 
current program. | 


identifies an error ina 
‘command or a program by 
putting the error in 
reversed print. 


RUN 
LIST 










HELP Nothing. 







Key ==: Accessing the Built-in Software 


When you want to use one of the four programs built into the 
Pius/4 computer, just press Function key = . When you press 
the key, the message SYS1525: 3-PLUS-1 is displayed. The cursor 
flashes next to the closing quote in the message. To complete the 
loading procedure, just press the SIBRFEMENE key. The word- 
processing program is automatically loaded and is ready for your 
use. For more information about the built-in software, read 
Chapter 5. | 


Key 33: Loading a Disk File 


The BASIC command, DLOAD, lets you bring a program stored 
on a disk into the computer memory so you can use the program. 
DLOAD, which stands for Disk LOAD, works only when you are 

— loading a disk file. Use LOAD to get a program from a cassette 
tape. 

After you turn on the disk drive and insert the disk containing the 
program you want to load, just press 33 . The computer displays 
the message DLOAD “. Type in the programm name and the closing 
quote (the opening quote is automatically displayed by the 
computer). Then press the S3§EFENERNE key. The computer displays 
the messages SEARCHING and LOADING while the program is 
being loaded into computer memory, At the end of the loading 


r 
2! 
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procedure, which takes less than a minute, the program is ready to 
use. 


Key 222 : Displaying the Contents of a Disk 


The BASIC command, DIRECTORY, lets you see a list of ali the 
programs and files on a disk. After you turn on the disk drive and 
insert the disk whose program names you want to see, just press 
= . The computer displays the names and file types for each 
program. You'll also see how much space is left on the disk. This 
information is stated in the number of “blocks free.” Blocks are the 
basic space units on a disk. A new disk has over 600 blocks. As the 
number of biocks free gets close to zero, the disk is nearly full. 

_ The directory of program names scrolls by on the screen when 
you issue the DIRECTORY command. To slow down the display, 
hold down the @ key. To stop the display temporarily, press 
SSGNTREE- and the SH key. Then, when you press any key, the 
suspended display continues. 





Key ==: Clearing the Screen 


When you want to clear the screen in any text or graphic made, 
you can press the 3a key. After you press SRE , the screen 
clears and the cursor goes to the HOME position, which is the top 
left corner of the screen. Any immediate-mode commands are 
permanently lost when you clear the screen, but the programs 
currently in memory aré not affected. To display the current 
program, press the S34 key. To execute the current program, 
press the SIE key. 


Key 2@8= : Saving a File Onto a Disk 


The BASIC command, DSAVE, lets you store the current 
program onto a disk so you can reuse the program later by loading 
it back into computer memory. DSAVE, which stands for Disk 
SAVE, works only when you are storing a disk file. Use SAVE to 

_ store a program onto a cassette tape. , 

After you turn on the disk drive and insert.the disk onto which 
you want to store the program, just press 3. The computer , 
displays the message DSAVE “. Type in the program name and the 
closing quote (the opening quote is automatically displayed by the 
computer). Be sure to give each program a different name. Then — 
press the =33RFENERE key to execute the command. 

At the end of the storing procedure, which takes less than a 
minute, the program is stored on the disk. The program is also still 
in computer memory until'you clear it out by loading another 

‘program or by executing the NEW command. 
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Key 266= : Executing a Program 


The BASIC command, RUN, executes the current program. After 
you type in a BASIC program, or load one you've stored on a tape 
or disk, just press the Sig key to execute the program. You 
generally don't have to issue the RUN command when you are 
using programs on cartridge or commercial programs on tape or 
disk. Commercial software usually executes automatically when 
you load the program. : 


Key == : Displaying a Copy of a Program 


The BASIC command, LIST, dispiays a copy of the program 
currently in memory. When you want to display a fresh copy of the 
BASIC program that's currently in memory, you can press the 3 
Key. | | | 

If you've made changes to the program, the LISTed version will 
show all the changes. LIST also displays all the program lines in 
numerical order even if you've typed them out of order LIST does 
not, however, correct any errors, such as misspellings or 
improperly used commands. 


Key 8, The Sage Key 


You probably noticed that the SEE key is listed as key 8 
when you enter the KEY command. =$HREHE is the key function 
and 8 is the key number even though the number is not listed on 
the key itself. This might seem a little confusing since the other 
keys are named on the keyboard by number, not by function. 

The main reason that this key (Fig. 9-2) is listed by function 
instead of by number is that software designers use the SHEE 
key in their programs, but they aren't likely to use the other built-in 
definitions of the function keys. Since the other keys are listed by 
number instead of by function, the Plus/4 function keys can be 
reused for a variety of software and programming applications with 
less confusion about. what each key does. 


Fig. 9-2. The SHEE key. 
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Displaying the Function-Key Definitions 


Any time you. want to display.a list of what each function key 
does, just type the command KEY and press the SIEEFERENE key. 
The computer displays a list of the key numbers and their 
definitions. 

The list looks slightly different from what is displayed when YOu 
just press the function keys themselves. This is because the KEY 
command shows you how the keys are programmed, while 
pressing a function key aisplays just what the key is programmed 
to do. 


REPROGRAMMING THE FUNCTION KEYS 


The Plus/4 function keys are not only programmed for you, but 
they can be easily reprogrammed. Reprogramming the Plus/4 
function keys is much easier than programming the Commodore 
64 and VIC 20 function keys because reprogramming the Plus/4 
keys requires only one simple BASIC command, the KEY 
command. This command isn't part of the BASIC language version 
built into the other computers. 


THE KEY COMMAND 


You have already seen that the KEY command can display a 
listing of the definitions of all the function keys. The KEY command 
is also used to reprogram the function keys. You can program a 
function key to do simple or complex tasks. Follow these steps to 
reprogram a function key: 


STEP 1. Type the command KEY and don’t press the 
ME key. 
STEP 2. Type the number of the key you want to reprogram. 
i Then type in a comma. . 
STEP 3. Use correct BASIC syntax to type in what you want 
the key to do. © 


If you want the key to display what it does on the screen, put the 
BASIC command(s) in quotes. For example, to tell the computer to 
print the next line number automatically after you enter each 
program line, you can use the definition: KEY 3,“AUTO”. 

If you want the cursor:to remain on the same line as the printed 
command so you can add additional information before you issue 
the command, just type.the BASIC command in quotes. For 
example, KEY 5,”PRINT” will display the BASIC word PRINT with 
the cursor just to the right of PRINT. As soon as you press the 
function Key. the BASIC word PRINT is displayed, the cursor 
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remains next to it, and you can type what you want printed. . 

If you want the command to be followed by a quotation mark, 
type in + CHRS(34) after the BASIC command. Adding CHRS(34) 
to the command definition leaves the cursor on the same line as 
the cammand so you can add more information. 

The definitions for Function keys 2 and 5 print a quotation mark. 
The only reason to add this to the definition is if the BASIC 
command ts always, or generally, followed by something, such as a 
file name, that must be in quotes. : 

__ If you want the command to be followed by an automatic. a 
SRETURAE, type in + CHR$(13) after the BASIC cormmmand. The 
definitions for several of the function keys, such as the SRE 
key, contain the automatic [3ERFERERE . The only reason to add this 
to the definition is if the BASIC command i is never, or almost 
never, followed by any additional information, such as a file name. 

For example, you can qualify a RUN command with a starting 
line number if you don’t want to RUN the program fram the 
beginning, but from some certain point in the program. This is the 
exceptional case. You almost always RUN a program from the. 
beginning of the program. RUNning a program from the beginning 
requires no line number; just type the BASIC word RUN and press 
the =RRRRGRBE key. 

lf you want the key to do more than one thing, join the BASIC 
commands with plus signs (+). For example: 





KEY 4+ “RUN +CHR#(13)4+"LIST”+CHRS$( 13) 


This command string defines key 4 to RUN a program.and then 
LIST it. CHR$(13) is the code for an automatic ; 


USING THE CHR$ FUNCTION 


We have used CHR$ several times in the KEY definitions. CHR$ 
is a BASIC function, similar to a BASIC command. Every key on the 
keyboard has a unique character-string code. The character-string 
code, abbreviated CHR$, is another way of identifying a key to the 
computer. For example, to the computer, CHR$(13) means the 


same thing as the =BFGEHS key. 
To use the CHR§$ function, type: 


CHR$ (the cade for the Key) 
To find the numeric code for each key, type in: 
PRINT ASC(“Key’) 


The key must be enclosed in quotes inside parentheses. For 
example, PRINT ASC ("+") will return the number 43, which is the 


et Ee 
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_ CHR$ code for the plus sign. Press the key itself, with the 
SRE SEGREGE,, or Cx keys, if required. When the ASC 


function returns a number, this is the CHR$ code for the key. ASC 
(the abbreviation for ASCli) and CHR$ are complementary 


functions. 


A complete table of ASCH and CHR$ codes appears in ‘the 
appendices of the Commodore Plus/4 User’s Handbook* and also 
in the Commodore Plusi4 User’s Manual that comes with the 
Plus/4 computer. A cornplete list of the BASIC functions also 
appears in these manuals. The functions are listed without 
explanation at the end of Appendix A in this baok. 


| *The Commodore Plus/4 User's Handbook (Cat. No. 22390), by Sarah C. ». Meyer, is 


- Published by Howard W. Sams.& Co., Inc. 
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BASIC Version 35. 


COMMANDS 
AUTO | 
| Numbers BASIC: program lines automatically. 


BACKUP | 

_ Makes a ‘copy of a disk. 
BOX | 
_ Draws a box i In any of the graphic modes. 


CHAR 


Displays text anywhere on any screen. 


CIRCLE 


Draws circles, arcs, ovals, triangles, and other polygons. 


CLOSE. 


Closes a data file or access to an open peripheral device. 


CLR 


Erases variables in memory without affecting the current 
program. 


CMD 


Redirects output from the screen to a different device. 


COLLECT 


Removes improperly closed files from a disk and its directory. 


COLOR 


Changes the color of the screen, the characters, the border, and 


the multicolor area. . 


CONT 
Restarts a halted BASIC program. 


COPY 
Makes a copy of a disk file. 
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DATA 


Lists values assigned to variables by READ commands. 


DEF FN. 


Defines any calculation as a function. 


DELETE 
Deletes BASIC program lines. 


Sets the number of elements in an array of variables. 


DIRECTORY : 
Displays a directory of files on a disk. 


DLOAD 


Loads a program from a disk. 


DO 


Sets the conditions for executing the commands bétween DO — 
and LOOP commands. , 


DRAW 


Draws dots, lines, and shapes. 


DSAVE 


Stores a program onto a disk. 


ELSE 


Tells the computer what to do when an IF condition i iS false, 


END 


Terminates a program. 


EXIT | 
Ends aDO ... LOOP sequence. 


FOR. TO. . STEP 
Tells the cornputer how many times to repeat some ines of a 
BASIC program. : 

GET 

| Lets you enter data by typing a single « cha racter at ai time. 
GETKEY | : 


Tells the computer to wait for you to type a a single character 


GET# 


Inputs one character at a time from an OPENed device or file. 


GOSUB 


Tells the computer to execute a subroutine. 
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et GOTO 


Tells the computer to continue execution at the line named. 


GRAPHIC : 
| Selects one of the five graphics modes and can clear a 10K area 
devoted to graphic modes. 


| GSHAPE 


Retrieves a saved graphics screen area in any graphics mode. 
‘HEADER | 
Prepares a new disk: for use. 
HELP | : 
| Shows an error in a BASIC program. , 


IF... THEN...ELSE | 
Sets the conditions for executing program lines. 


INPUT 


Asks you to type ina value while the program is running. 


| INPUT# 
Assigns data from an OPEN file or device. 


KEY a 
Displays the definitions of the function keys and /ets you 
reprogram them. 


LET | 
Assigns a value to a variable, The word LET is optional. 


LIST 
Displays BASIC program lines. 


‘LOAD . 


Loads a program from cassette tape. 


LOCATE 
Moves the pixel cursor (PC) to a point c on the graphics mode 
screen. 


LOOP | 
Works with DO to set t conditions for a repeated sequence of 
program lines. 


MONITOR 


Calls the built-in machine-language monitor. 


NEW 


Clears the current program from memory. 
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NEXT 


Continues a FOR loop and updates the value of the. counter 
variable. 


ON - 
Conditionally sends program contro! to a line (with GOTO) ora 


subroutine (with GOSUB) 
OPEN 


Gives the computer access to a peripheral device. 


PAINT 


Colors in a screen area in a graphics mode. 


POKE 


Puts a value into a specific RAM location. 


PRINT : | 
Displays text entered inside quotes and displays answers to 
calculations. . 


PRINT # 


Prints items to a device or to an opened file. 


PRINT USING 


Defines the output format of text and numbers. 


PUDEF 
Redefines up to four of the symbols displayed by a PRINT 
USING command. | 


READ 7 
Assigns DATA list values to variables. 
REM. 
lets you include unexecutatile explanatory comments in your 
program. 


RENAME 


Lets you give a new name to a disk file. 


RENUMBER 
Renumbers BASIC program lines. 


RESTORE | | 
Resets the DATA list pointer so that the items in the fist can. be 


reREAD. 
RESUME | 


Returns to the current program after an error is found d by the 
TRAP command. : | 


BASIC Version3.6 263 © 





- RETURN 
Ends a subroutine and returns program execution to the proper 
line after the last GOSUB command. 


RUN : 
Executes the current BASIC program. 


SAVE 
Stores a BASIC program onto a cassette tape or a disk. 


SCALE 


Changes the scaling of the bit maps in graphics modes. 


-SCNCLR 


Clears the. screen in’ ‘any mode. 


SCRATCH 


Removes a file from a disk. 


SOUND 


Makes a sound. 


SSHAPE 


saves part of graphibs sc screens in any graphics mode. 


STEP 


Tells the computer how much to add to or subtract from the 
counter variable ina FOR ...TO.. . NEXT loop. 


STOP 


Stops program execution so you can debug the program. 


SYS 
Tells the computer. to go to a machinetanguage program at the 


location named. 


THEN 

Tells the computer what to do when an.[F condition is true. 
TO _ 

Sets the ending count ina FOR...TO... NEXT loop. 
TRAP | 


Can catch program é errors during execution so that the execution 
can continue. 


TROFF 


Turns off the error-tracing functions that are: turned on by the 
TRON command. | 


TRON 


Turns on the error-tracing functions of the Plus/4 computer. 
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UNTIL 


Sets a closing condition in a DO .. 


VERIFY 


Compares the current program to 4 program on tape or disk. 


VOL 


Selects the volume for sounds, including all voices. — 


WAIT 
Suspends program execution until the value of the rnemory 
location named equals the value(s) of the WAIT parameters. 


WHILE 


Sets the continuation conditions ina DO . . LOOP sequence. 


. LOOP Sequence. — 


FUNCTIONS 


BASIC language Version 3.5 also contains the following 
functions. These are explained iin greater detail in the Commodore 


Pius/4 UserS Handbook.* 


ABS ASC AIN COs 
DEC EXP FN FRE 
INSTR INT JOY LEN 
LOG PEEK Pl POS 
RCLR RDOT RGR . RLUM 
RND SGN SIN. SPC 
SOR TAB TAN USR 
VAL CHR$ -—CERR$ HEX$ 
LEFT$ MiD$¢  =—-—sRIGHT$ STAS 
i 
*The Com Commodore Plusi4 t User's Hen 9k (Cat. No. 22390), by Sarah C. Moyer i is 


published by Howard wi Sams & 


ee ee en 
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Besides writing. programs in BASIC language, 
you can also write programs in machine 
language, which is also called assembly 
Janguage. Although machine language is more 
difficult than BASIC, its execution speed is 
much faster. Machine language lets you 
communicate more directly with the computer — 
because the computer does not have to spend so much time 
coverting your commands into the binary code that actually 
programs the computer. . 

Unlike BASIC, machine language i is not Enjglish-like and i iS, 
therefore, not as easy to learn. Machine language is essentially a 
structured series of numbers, so you can’t easily understand a 
program just by looking at its lines — even if you know machine 
language. This may sound discouraging, but it's not as hard as it 
sounds. You can teach yourself to read machine language and can 
learn to write machine4tanguage programs. 

Because machine-language programs are ard to read, you need 
a machine-language monitor to help document programs. Unlike 
most other home computers, the Plus/4 computer contains a built- 
in machine-language monitor The monitor is made up of 13° 
commands that help clarify the machinelanguage programs. You 
can run machine-language programs independently or as BASIC 
subroutines. Enter this built-in software by typing the BASIC 
command, MONITOR. 








MONITOR COMMANDS 


The following list gives the built-in machin y-language commands. 


A 


Assembles one program line (6502 code}. 
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C 


Compares and discloses the differences between two memory 
segments. | | - 


D 


Disassembles one program line (6502 code). 


- 


Fills a memory location by putting a byte value there. 


G 


Goes to a memory address and begins execution. 


H 


Hunts for locations of specified bytes in memory. 


L a 
Loads a disk or tape file. 


Displays memory location values (hexadecimal). — 


R | 
Displays the registers (6502). 


Ss 


_ Saves a file on disk or tape. 


T 


Transfers code to a new memory location. 


V 


Verifies a saved file with the current memory contents. 
Leaves the machine4anguage monitor program and-returns to 
BASIC. | a : 
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This ‘appendix lists and | briefly. describes all the 
- commands that can be used in each of the built- 
eee in programs. The comma ds are divided into 
Bee | groups under the program] in which they run. 
: Graph-generator programg are entered through 
the spreadsheet. 





GENERAL COMMANDS 


The following key commands can be used n most of the built-in 
programs. 


«Cc 


Jurns on command mode. 


ca 


Repeats the previous command 


«@ 
Erases a SIRFEREtE key’ yb 


hae following commands are organize i by 1e program in which 
ey are used. All commands are typed after you first press @« and | 


together, which is how you entet the cornmand mode. 


7 1 





“FILE-MANAGER 01 
CA 


Lists a CAtalog, or direchony of files on a 1 dis kK. 
Ds if 


. Sorts records on a disk:by. a field lor al hat you name. 


HIGHRC 
Sets.an upper limit for the record number in working: with a file. 
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NEWTE 


Lets you enter a new file. design. 

NR TO | 
Automatically updates the current record. Lets you enter records | 
quickly. | | : oe 

PI 
Creates a subfile so you can search for a range of entries. 

RC _ 

Lets you enter a new record, or retrieve a stored record. 

RESETLIST 
Cancels subfiles but doesn’t affect any data. 

Lets you quickly see all records in the current file. 
searches for a word or phrase. 

TC | : 

Goes to the spreadsheet. 
Displays the status of the current file. 

TW 
Goes to the word processor. 

UD 


Stores the current record entry. 


_ SPREADSHEET COMMANDS 


Key commands | 


© SE keys or Se key 


Moves the cursor one cell to the right. 


C == keys or SE key 
Moves the cursor one cell to the left. 


@ 2 keys 


Lets you enter a formula into a cell. 


G& 3E keys 
Lets you enter a number into a cell. - 
& 2E keys | 


Lets you enter text into a cell. 
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== 


Precedes a number when you are entering a formula. 


Typed commands 
ABS _ 


Figures the absolute value of a number ih a cell. 


ATN 


Figures the arctangent of a number i in a cell. 


AUTO 


Automatically calculates all form ulas. 


BLKMAP 


Transfers spreadshee ‘data to the word nrocessor. 


CA 
Lists a CAtalog, or r dire Betory, of files | on a disk. 


cco 


Copies data from onejcolumn to another. 


CDEL 
Deletes the « entries in a column. Columns to the right move over 
to the left. 


CINS 


Lets you insert a coluty n. 


CM 
Clears the memory t DY j erasing the caren spreadsheet work 
area. 


‘COLOR | 
| Changes the screen of pion : 
COPY. 
_ Copies the entry | in- on > cell into > another dell. 
cos _ 
Figures the cosine of number in ina al, 
DF | a 
| Permanently deletes a disk file. 
_ Divides a series of cel numbers. 
Raises the constant e (2.71827183) to a power. 
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FIT 


‘Copies a formula from one cell to another, and adjust the 
formula to the new cell. 


FL , 
Cancels IN {and $$) by returning numbers to floating-point 
format. 


FORMAT 
Prepares a blank diskette for use. Do not use on a disk that 
already contains information unless you are willing ta erase all 
the contents. | | 


FRE 


Freezes the current value of a cell so changes and fc rmulas do 
not affect it. 


FU 


Cancels a an n HA (half screen) command by returning t he work 
area to full screen. 


GOTO 


Moves the celi cursor to a specified cell. 


GR 


Goes to the graph generator. 


HA 
Splits the screen in half so that a word-processing work area and 
a spreadsheet work area can appear on the screen — 
simultaneously. 


HOME 


Moves the cell cursor to row 1, column 1. 


ID 
Initializes the disk. 


IFTRUE 
Enters a value in a cell JF a condition is true. Similar to the 
BASIC IF statement. 


Displays numbers as integers, without decimal parts. 


LEFTJ 


Left justifies numbers in cells. 


LF 


Loads'a file from disk. 


LOG 


Figures the logarithm of a cell. 


/SIN- 


SUM 
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MAN | | 
Turns off AUTO so alculations are performed cell-by-cell only. 
MAP 
Transfers data from t e spreadsheet to the word processor. 
MAX | 
Finds the largest nu per i In a row. 
MIN 
Finds the smallest number in a row. 
MLT | 
Multiplies a series of. numbers. 
OFF | 
Cancels a MAP comr pend. 
RCO - 


‘Copies a a row into a her row. 


~ RDEL 


Deletes the current row. 


‘RESET 


Clears memory and at aSeS data. Returns the Plus/4 computer to 
the built-in programs ‘title screen and resets to the beginning of 
the word processor. | | 


‘RIGHTJ 


Tums off LEFTJ by rigk t justin E number in a cell. 


Inserts a row. 


‘SF 


Saves the current file ) » disk. 


Figures the sine of ar fumber 


SUB 


Subtracts a series of i jumbers. 


Adds:a series of n num ars. 


TAN | | 

_ Figures the tangent of a number 

TF | ; 
‘Goes to the file mana Her | 
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THAW 


Cancels a FRE command, allowing the value in a call to be 
subject to change. 


TRANSFER “ 


Moves the value in one cell to another cell. 
TW 


Goes to the word processor. 


Tums on dollar formatting, which means numbers are displayed 
with two decimal points. 


WORD-PROCESSOR COMMANDS 


& 3 keys or Se key 
Moves the cursor to column 41. 


& SE keys or 3 key 


Moves the cursor to column 1. 





_ Turns on reversed-image mode, which is used for for natting 
commands. . 





Turns off 1 reversed-image mode. 





Acts as a tab key. 


Typed commands 


CA | | 
Lists a CAtalog, or directory, of files on a disk. 


CB 


Creates a block of text up to sixteen lines long. You an move or 
delete an entire block with one command. 


CM 
Clears the memory by erasing the current word:proce ssing 
document. | 


CP 


Clears all pointers set with the SP command. 
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command. 





Clears tabs set wit he Sa = 
DB | 
Deletes a block of text. 


DF 


Permanently deletes a disk file. 


DL - 


Deletes a line of the word processing work. area. 

EP - 

Erases one pointer so with the SP com and. 
FU : 


Cancels an HA al screen) command by returning the work 
area to full : screen. | 


HA of 
Splits the screen in half so that a word-processing work area and 
a spreadsheet work area can appear on the screen 
simultaneously, | 
| | 
IB 
Inserts a block of text anywhere in adoc ment. 
| | 7 : 
ID | : _ 
Initializes a disk. : 


IL Oo | 
Inserts a blank line between two a. ines. 


LF | 
Loads a file from alk, 


| 
MF | 
_ Merges a disk file with the Tile curently displayed in the work 
area. 2 
| 


+p 7 
Prints the file currently in the work xe 


PR. | | | ' 
Saves the iad currently in the pork area. Then lets you 
load and print linked files. 


RE 

searches for a word|o phrase and ro es it with something 

else. : | i | 

SF — : 

saves the current file to disk. | 
| 
| 
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Sets a pointer that identifies the end of a block of text. 


SR 


Searches for a word or phrase. 


TF | 
Goes to the file manager. » 


TC 


Goes to the spreadsheet. 


COMMANDS FOR FORMATTING PRINTOUTS 
Asc 


Sends an ASCII character to the printer so 0 you can print 
boldfaced text. : 


Center 
Centers a line when the file i iS printed. 


fid 
Prints a specified field from the file manager into the word 
processor. 


eof? ! 
Checks to see if the last file manager record has been printed. 
Justify | 
Right justifies a line when the line is printed. 
Linkfile 
‘Links files so they can be printed as a continuous document. 
Lmarg 
Sets the left margin when the file is printed. 
 Nextpage 
Tells the printer to starta new page. 
NoJustify | 
Turns off the Justify command. 
Nowrap | 
Turns off word wrap (Wrapon) SO you can print spreadsheets. 
No#page 
Turns off the #Page command. 
Other 


Tells the computer you're using a non-Commodore printer 
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#Page 
Prints the page number at the bottom of ithe page. 


Pagelen 
Sets the number of lines to be printed on alpage. Default = 69. 


Pagepause 
Stops the printout at the end of each page. 


Papersize 
Tells the computer you're printing on a page that i Is different 
from the default of 66 lines long. 


Pause | 
Stops a printout. Restart by pressing =3HIBRREA 


#rc 


Prints the record number. 


Rmarg 
Sets the right margin when the file is printed 


Set#pg 
Used with #Page to set the page number to be printed on each 


page. 

tf; :re; | 
Begins a list of items to be printed from filesmanager records. 
Used in a word-processor file. 


ttl 


Prints the name of a file-manager field. 


Wrapon 


Turns word wrap back on after a Nowrap ommand. 
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Array---A collection a data treated as a unit. Ah array, sometimes 
also called a matrix, can be one-dimensional| (just a row of data), 
two-dimensional aes and columns of data}! and three- 
dimensional (rows and columns with depth).| When you store 
data in compact one in an array, you can|then access each 
element in the matrix by using a variable that names the whole 
array, and a ‘ent that names the specifi row and column 
(e.g., Ala, 3) refers to the value at row 4, column 3 in array A). 


them in differentdength bars. The graph generator built into the 
Plus/4 computer can draw bar graphs. 


BASIC—An easy-to-learn computer language that is built into the 
Plus/4 computer. You use BASIC commandsito tell the computer 


what to do. . 


Block—in a word processor a block is a line or|group of lines. You 
can identify the block and then move it elsewhere on the 
screen, delete it, ete. : 


Built-in Software—THe Plus/4 computer has software programs 
built into the computer on memory chips! You don't need any 
additional computing equipment, storage |media, or cartridge to 
run this software. This software is in.addition to the BASIC 
language that is also built into the Plus/4 computer. 


Bar Graph—An ge that compares amolints by showing 
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Cartridge—Some software, particularly games, is recorded on 
cartridges, which contain a program on memory chips. 
Cartridges do not require any additional computing equipment, 
but you cannot store your own software on cartridges. 


Cassette Tape—A magnetic medium for data storage and retrieval, 


cassette tapes for computer use are just like the cassette tapes 
on which music can be stored. Software on cassette tapes runs 
in a special cassette tape recorder. 


Cassette Tape Recorder—A piece of peripheral computing 
equipment that runs and records software on cassette tapes. 
The Commodore cassette recorder that works with the Plus/4 
computer is called the Model 1531 Datassette. A cassette 
recorder is less versatile than the other type of home-computer 
memory drive — the disk drive. The cassette recorder device 
number is 1. 

Ceil-—A position on a spreadsheet work area where a data item or 
formula can be entered. A cell is the intersection of a row and a 
column. Each ceil is known by its row; column number. For 
example, the top left cell is rowl:columni. 


Character—This term is used to refer to any of the letters, 
numbers, punctuation marks, graphic symbols, or other special 
symbols your.computer can display. 


Computer Information Service—if you have a modem, you use 
your telephone to connect your computer to services, which. 
offer a variety of information sources, free software, etc. 


Copy-Protected—Some software is designed to prevent users 
from making a copy of it. If you buy copy-protected software, 
you cannot make a back-up copy, 


Daisy-Whee! Printer—Refers to the type of print whee! used in 
many letter-quality printers. These print wheels are not used in 
dot-matrix printers. : 


Data Bank—A large store of information accessible by computers, — 


usually through modems. 
Database——See File Manager. 


Device Number—Each piece of peripheral computing equipment 
has a.device. number that identifies it to the computer For 
example, the cassette recorder is number 1, the tv:or monitor 
screen is number 3, the printer is number 4, and the disk drive is 


number 8. These device numbers are used to tell the computer — 


where to send or look for information. 
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Diskette—A medium for storing computer programs and 
- information. Software on diskettes is |run and| stored on a disk 
drive. The Plus/4 disk drives use 5%-inch floppy diskettes. 
Diskettes are commonly called “disks,” and sometimes 
“floppies.” oe | . 

Disk Drive—A piece of peripheral computing equipment that runs 
and records software on diskettes. Aidisk|drive is more complex 
and more versatile than the other.type of horne-computer 
memory drive — a cassette tape recorder The disk drive device 
number is 8. | 


Dot-Matrix Printer-—A relatively high-speed|/and inexpensive type 
of printer whose type quality is not as goad as a letter-quality 
printer. Dot-matrix characters are printed as ajseries of close 
together dots rather than as a whole character. 


Electronic Spreadsheet—See Spreads eet | 

Enhanced Print—Some dot-matrix printers ¢an|print a darker type 
face that makes the’ printed characte loak more fike letter 
quality type. This darker print is called Enhanced, Emphasized, or 
Double print. | oT 

Fanfold Paper—-Most printers can printjon either standard letter or 
legal-sized paper, or on connected sheets lof paper called a 
Fanfold Roll. This type of paper lets you printimore than one 
page continuously. ~ 


File Manager—A\so called a database manages this type of 
orogram lets you define and organize/groups lof data into files. 
You can get access to the data records via categories that you 
name. The Plus/4 cornputer has a built-in file;manager. 


Fioppy Disk-—Another name for the 5%-inch flexible diskettes that 
are used in disk drives. 


Graph Generator—A program that creates a gilaphic illustration to 
compare a group of numbers. The graph generator built into the. 
Plus/4 computer can draw bar and paint graphs. | 

Hard Copy—A paper copy of computerjproduced material, printed 
on a computer printer. | 

Hardware—Any piece. of equipment, such as a computer, a printer, 
a disk drive, etc. The opposite of hardware is Software, the 
name for the instructions, or programs, that are run by the 
hardware. | 


IEEE-488 Interface—An adapter cable : gluds into the memory 






expansion port so you can attach IEEE peripiterals. Since the 
Plus/4 computer does not have an IEEE pprt the only way to 
use IEEE peripherals is by connecting an [EEE interface cable. 
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Input—Information sent to the computer memory from a 
peripheral device, such as the disk drive or the keyboard. Any 
instruction you type is “input.” 


Interface—Generally used to ‘identify anything that serves aS a go- 
between. We use the term in this book to mean a cable or card 
that acts as an adapter to fet you use penpherals you couldn't 
otherwise attach to the computer. 


Letter-Quality Printer-——A computer printer whose type quality is Is 


equivalent to that of a typewriter. Letter-quality printers are more | 


expensive and are usually slower than dot-matrix: printers, but 
they print a much better quality output. 


Loading—The term for retrieving a stored program for cartridge, 
cassette tape, or disk and bringing the program into the 
computer memory where it can be used. Cartridge software is 
automatically loaded when you install a cartridge and turn on the 
computer. The command for loading software on cassette is 
LOAD “program name”. The command for loading software on 
disk is DLOAD “program name”. You can also use the LOAD 
command to load software from.a disk but, if you do, you must 
also give the disk drive device number, which is 8. 


Logical File Number—The temporary and arbitrary number 
associated with a BASIC file during its use. You first give the 
logical file number when you address the file in an OPEN 
statement. Then you use the same number in other commands 
to refer to the file. 


Logo—A programming language designed for children. 


Loops—Repeated execution of a sequence of commands within a 
program. Program flow control commands that create loops 
include: FOR...NEXT...STEP IF... THEN...ELSE, and 
DO...LOOP...WHILE...UNTIL... EXIT. 


Luminance—The brightness of a color. The Plus/4 computer lets 
you select one of eight luminance levels for each of the 16 basic 
colors {except black) listed on the color/number keys. 


Matrix—A form composed of rows and columns, like a chart. 

_ Computers let you store data in compact form in matrixes (also 
called Arrays). You can.then access each element in the matrix 
by using a variable that names the whole matrix, and a subscript 
that names the specific row and column (e.g., Al4, 3) refers to 
the value at row 4, column 3 in matrix A). 

Matrix also refers to a type of printer {a dot-matrix printer) that 
prints each character as a series of dots froma matrix of rows 
and columns of dots. The dimensions of the matrix are equal to 
the widest and tallest character the printer can print. 
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Memory—Aill the information the computer ‘krlows” without 
having to search a peripheral device, including the keyboard. 
Memory is the computer's current information base. 


Memory Drive—A peripheral that loads/and|stares information into 
and from a computer. The memory drives |you can use with a 
Plus/4 computer are a disk drive and a cassette tape recorder. 


Modem—A peripheral that attaches to a cornputer and to a 
telephone to enable you to connect your corriputer to another 
computer, including 4 computerized informatibn service, such as 
The Source’ or CormipuServe™. : 


On-Line—Refers to the relationship of a terminal and a host 
computer connected by phone lines. When you use a modem to 
connect your computer to another computer, jor to a computer 
information service, your computer becomesjan on-line terminal. 
On-line also refers to the information [that |can be transmitted to 
and from another computer. | 


Operators—tThe mathematical symbols (e.g... + and /) and 
relational symbols {e!g., < and =) used in| BASIC language to 
construct calculations and relationships, suchias X > 3. 


Outout—information sent from the computer to a peripheral 
device, such as the printer, the screen, or a memory drive.. 


Parallel Printer—A computer printer that is connected to a 
computer by a parallél outlet and cable. The Flus/4 computer has 
a serial outlet, but not a parallel outlet; You can, however, use a 
parallel printer by using a parallel-to-serial interface cable. 


Peripheral—A piece of computing equipment other than a 
computer. Peripherals are those devices that are added onto the . 
computer Examples are disk drives, printers, modems, and 
speech synthesizers. | 


Plotter—A peripheral that plots designs and prirts text. 


Point Graph—aAn illustration of the relationship of a group of 
values, a point graph shows the highest points of each item 
being compared. The built-in graph generator ican draw point 
graphs. | . 


Port—A computer outlet where a peripheral such as a modem or 
disk drive, can be attached. | 


Printout—information from tne computer printed on paper by a 
printer. 


Program—A set of instructions written in a computer language, 
such as BASIC, that tells the computer what to do. Programs are 
also called software. 


| 
| 
| 
| 
| 
| 
| 
| 
l 
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Prompt—A message, question, or symboi that the computer 
displays to tell you to input some information. For'example, a — 
program containing an INPUT command displays a question 
mark to prompt you to enter information during program ; 
execution. The built-in programs contain many prompts that help 
you use the software. For example, OK TO FORMAT DISK? Y/N 
asks you to respond Y (for Yes) or N (for No) to tell the computer 
whether to go ahead and prepare anew disk.. 


RAM---One of the two types of computer memory. Random- 
access memory is the type of memory that can both write to 
(send information to) and read from (get information from), while 
you can only get information from ROM (read-only memory). For 
example, when you load a program, it is placed into RAM. 


Read-Protected Software-—-A feature of a program designed to 
prevent you from loading and viewing the program. You can 
execute a read-protected program, but you just can ‘t read the 
program lines. 


- Relational Operators—The symbols used to show 4 relationship, 
such as. equality, between two values. These symbols are: < 
(less than), > (greater than), = (equal), < > (not equal), < = 

(less than or equal to), > = (greater than or equal, to).- ‘Relational 
operators are often used in program contro! loops. Also called 
comparison operators. 


ROM-—One of the two types of computer memory. Read-only 

- memory is the type from which you can only get information. 
You cannot write to it. For example, the computer: operating 
system is stored in ROM. 


RS-232—-A communications standard for a type ¢ of serial 
- connection to a computer. 


Serial Bus—The port on the back of the Plus/4 computer where 
you plug a printer or the Model 1541 disk drive. 


Serial Printer—A printer that has a serial connector bnd can 
usually be plugged directly into the serial port on the Plus/4 
computer. 


Software—A set of instructions that tells your compte what to 
do. Software is also called a program. ~* | 


Speech Synthesizer-——A device that plugs into the plusi4 
computer and produces simulated speech. You can program the 
synthesizer yourself, and you can buy talking software. 


a a el 
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Spreadsheet—A spreadsheet program,| such ag the one built into 
the Plus/4 computer combines the features of a row-and- 
column ledger sheet with the diversd mathematical operations 
of a calculator. You can use.a spreadsheet to jfigure budgets, 
make estimates, and answer “what-if” questions about groups 
of numerical data.. 


Storage Device—A memory drive (cassette recorder or disk drive) 
that can store and recall information from a storage medium 
(tape or disk). | 


Switchbox—The attachment to a tv set and a domputer that lets 
you switch control of the tv screen between the tv set and the 
computer. | 


Terminal—A keyboard: and Screen used) to communicate with a 
computer. Often this term refers to a computer that has traded 
its independent computer status in order to donnect to a host 
computer that controls the terminal. When you connect your 
computer to a computer information service, your computer 
becomes a terminal of the host-computer service. 


Terminal Emulator—A program that is used in conjunction with a 
modem to turn your computer into a terminal when you connect 
to another computer or to a computer information service. | 


User Port—Another name for the RS-2 2 port on the back of the 
Plus/4 computer. ! 


Variable—One or two characters that stand for another value or 
values. The values may be numbers ar text, and they can 
change throughout a program execution. Thete are a variety of 
ways to assign values to variables in a BASIC| program. 


Word Processor—A program with features that let you write and 
format documents. For example, a word processor lets you 
move blocks of text,’ make instant correctiong, delete or insert 
letters, words, paragraphs, and pages' of text| etc. The software 
built into the Plus/4 computer includes a word processor. 


Write-Protected—A feature in a program that is designed to 
prevent the user frorn saving anything into the program. 
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A. 


Accessing the built-in software, 250 
Accessories, other computing, 78 
Add-on equipment, 25-27, 40, 42 
Adventure games, 152-153 . 
Antenna 

75-ohm, 88-89 _ 

300-ohm, 87-88 
Apostrophe key, 216 
Arcade-type games, 152 


BASIC 
3.0, 30, 44, 257-264 
command abbreviations, 228-229 
programs, compatibility of, 137 


syntax, 169-171 
BLKMAP command, 118 
Blocking the RETURN key, 169 


BOX command, 33, 44 
parameters, 227 
Bracket keys, 217 
Built-in 
drawing commands, 30, 39, 44. 
file manager, 103-104 
graph generator 103 | 
machine-language monitor, 39, 45 
memory, 26 
programs, 130-131 
software, 15-16, 23-25, 39, 42 
accessing, 250 
- commands, 269-279 
demonstration of the, 107-110 
package, 140 
using the, 99-131 
spreadsheet, 102-103 
word processor, 101-102 
Business applications software, 140-144, 
146-149 
Buying software, 137-139 


C2N Datassettte recorder, 27 
Cate. rf 27 ee 
Calculating 
in the immediate mode, 234-237 
in the program mode, 236 
on the spreadsheet, 112 
ith the Plus/4, 231-245 
Calgulation(s) 
ina PRINT ¢ommand, solving, 234-235 
les and symbols, 244-245 
solutions ofder for complex, 238-239 
solving Complex, 237-242 
using 
multiple sets. of parentheses in, 240 
nested parentheses in, 241 
parenthages in, 239-240 
question mark in, 229 






Cartridges, 


30 are, 50 
assoette 
SCO der(s), beat: 
difficulties, 95-96 
ape recorder, Datassette, 26-27 
wes 
software on, 50-51 
stonng programs on, 51-52 
Changing 
character cojfor with the 
= key, 18 
ONTROUL key, 185 
color of the screen characters, 181-183, 
184-185 
book balancers, 146-147 








miortable computing area, 84-85 
itional computing equipment, 47-48 


é in quote mode, using, 216 
ion, using the, 264-255 
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CIRCLE command, 32, 44 
CLEAR key, 172-173 
CLEAR/HOME key, 171-174 
Clearing the screen, 257 
Colon key, 218 
COLOR command, 34, 44 
Coloris) 
121, 29, 43 
changing, 230 
of the screen characters, changing, 
184-185 
Combining work, 115-116 
Comma(s) 
in numbers, don't use, 224-225 
key, 222-227 
using 
as a place holder 226-227 
in PRINT commands, 219-220, 
222-224 
to continue output, 225-226 
to separate items in commands, 226 
Command(s), 105, 259-264 
BLKMAP 118 
Create Block, 119 
DIRECTORY, 156 
for formatting printouts, 278-279 
HEADER, 156 
IL, 117 
insert Block, 119: 
printing, 71-73 
RC, 126-127 
repeating a, 117 
UD, 127 
Commercial software, 50 
Commodore 
16, compatibility with, 28 
64 software, 136 
264, 13 
Magic Desk series, 145 
Modem 300, 145 
printers, 66 
Pius/4 graphics, 152 
Compatibility 
of BASIC programs, 137 
problems, software, 136-137 
Complex calculations 
solution order for 238-239 
solving, 237-242 
Computer 
furniture, special, 83-84 
video, displaying, 73-75 
Computing : 
accessories, other, 78. 
equipment, choosing additional, 47-78 
Connecting 
a 1531 Datassette recorder, 92 
a disk drive, 93 
a printer 94 


Connecting—cont : 
the Plus/4 to a monitor, 91-92 
the power-supply cable, 839-90 
the rf cable, 89 : 
CONTROL keys, 181, 184-186 
Copy of a program, displaying a, 252 
Cursor 


exercise, 165 | 
keys, 28, 39, 164-168 
the SPACE bar, arid the DELETE key, 
196 . 
D : 
Database management programs, 
141-143 : 
Datassette 


cassette tape recorder 26-27, 35, 42 
models, 52-53 : 
recorder 52-64 | 
connecting a 1631, 92 
maintaining. a, 53 
should you buy a, 53-54 
Defining the function keys, 249-253 
DELETE 
and INSERT keys together using the, 
194-195 — 
key, 192-194 | | 
SPACE bar and the cursor keys, 196 
Designing the file, 122-126 | 
Diet and recipe programs, 150 
DIRECTORY corn 186 | 
Disk(s}, 97 : 
displaying the conte 
drive(s}, 55-57, 96 | ¢ 
1541, 25 : 
connecting a, 93 
maintaining a, 
should you buy a, 56-57 
a 


of, 251 


file, toading a, 250-2 

saving a file onto, 
Diskettes, 57-59 
Diskette care, 58-59 


Display — 


reducing screen, rod - 
the contents of a disk. 251 
Displaying 
a copy of @ program, 252 : 
characters in revers image, 186-188 
computer video, 73-/5 
flashing characters, 188-192 | 
i } signs. 234 





agraph, 114-115 | 


commands, built-in, 30, 39, 44 
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Edit 
a program, using a screen window to, 
200-202 | 
on the screen, learning to, 185-168 
using the 
DELETE key to, 192-194 
INSERT key 194 
SPACE bar to, 197 
Editing, 120 
screen, 230 
Educational programs, 159.164 
Electronic 
spreadsheet(s), 15, 23, 42, 144 
typewriters, 67-68 ! 
English pound-sign key, 27 
Entenng 
racords, 126, 127-128 : | 
text items on the halen 110-111 
the spreadsheet program,. 110-112 
Equal sign, 217 po 
ESCAPE key, 197-198 
functions, 198 
Exclamation point, 205 
Executing a program, 252 : 
Execution delays in quote mode, 207 
Exponents, using, 237 


F 


1520 printer/plotter, 26: 
1530/C2N Datassette recorder, 27, 52-53 
1531 Datassette recorde}, 26-27, 35, 
52-53 : 
connecting a, $2 
1541 disk drive, 25 
Fields, 125 
File 7 
designing the, 122-126 
manager 15, 23, 42 
built-in, 103-104 
commands, 271-272 
work area, 107 . 
saving onto a disk, 251 | 
searching the, 128 
Financial programs, 147-149 
Flashing : 
and reverse modes : 
in quotes, using, 191-192 
together using, 190-19] _ 
characters, displaying, 188-192 
mode 
in immediate mode, ve. 207 
using, 189-190 
Fioppy disks, 57-59 | 
Formatting printouts, commands for, 
278-279 : 
Functionis), 264 
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Function{scont 
keys 
Fl: Accessing the built-in software, 
250; 
F2: Loading a disk file, 250-251 
F3: Displaying contents of adisk, 251 
F4: Cleafing the screen, 251 
F5: Saving a file onto a disk, 251 
FG: Exec ating a program, 252 
F?7: Displaying @ copy of a program, 
252) 
Key 8, the HELP key, 252 
defining,| 249-253 
programmed, 29, 39 
reprogramming the, 253 
understanding the, 247-255 
Furniture, spacial computer, 83-84 


G 
Games, 150-15 
Graph 
drawing a, 14-115 
generator, 715-116 
built4in, 103, 104 
work area, 107 
Graphic(s), 4 


Commodore Plus/4, 152 
generator 15, 24, 42 
high-resolution, 30, 44 
kay symbolk . printing, 175 


modes, 30-34, 44 
multicolos, t ‘33, 34 
| plotting cc mands, 44 
split-screen; 
high-resolution, 30-31, 44 
multicolo 31-32, 44. 
symbols) 
and the latter keys, 178-180 
__ printing, 33¢ 
Graater-than sign, 242 
H 
HEADER command, 156 
HELP key 2 
High-resolution graphics, 30, 33, 44 
it-screen,| 30-31, 44 


HOME positioh, 172, 173 


od 


{EEE/488 printérs and interface cards, 65 
IF... THEN...ELSE command sequence, 
243-242 
HL command, 117 
immediate mone, 183 — 
calculating in, 234-237 
using flashing mode in, 207 
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INPUT commands, using a semicolon in, 
- 220-221 
INSERT 
DELETE kay, 192-195 
and DELETE keys together, using the, 
194-195 
key, 194-195 
integrated package, 140 
interface cards and 
IEEE-488 printers, 65 | 
RS-232C printers, 65 
Investment and loan analysis, 147-148 
1 tests, 149 | 


_ Joysticks, 78 


KEY command(s), 253-254 
Keys) 
commands, 272-273, 276 
cursor, 28, 39 
functions, 29, 230 
HELP 29-30 
Keyboard, 28, 42-43, 159-257 


L 


Less-than sign, 242 
Letter 
kays and graphic symbols, 178-180 
printing a copy of 120 
typing a, 108 
-quality 
printers, 62 
printing, 69 
Life style programs, 149-150 
Loading a disk file, 250-251 
Loan and investment analysis, 147-148 
LOGO: a program language for kids, 154 


Machine language 
monitor 39, 45 
writing programs in, 265-268 
Maintaining a 
Datassette recorder, 53 
_ disk drive, 55-56 
Management programs, database, 
141-143 
Memory, built-in, 25 
Merging a spreadsheet file into the word 
processor, 116-120 
Minus sign, 233 
Mode switching, 176-177, 230 


Modem({s), 75-77 

benefits of owning a, 77— 

program for, 145-146 : 

software: the Terminai Emulator, 76 
MONITOR commands, 35, 267-268 
Monitor, connecting the: Plus/4 to a, 91-92 
Moving around the work area, 108 
MPS 802 dot-matrix printer, 26 
Multicolor graphics, 31,'33, 44 


N 
Negative and positive signs, displaying, 
234 . 4 


Ff 


0 


121 colors, 29, 43 
p 

Paperfeed quality 70-71 
Parailet printers, 62, 64-65 
Parentheses, using 

in calculations, 239-246 

multiple sets 7 

in a complex calculation, 240 


in caiculations, 240-241 
to alter the Solution : priority, 239-240, 


Peripherats, 40-41 
Personal productivity software, 140-144 


_ Personality tests, 150 _ 


PET®, 13 
Plus sign, 233 
Ports, 35-36 
and switches, 35-36 
Positive and negative signs, displaying, 
234 


Power-supply cable, connecting the, 
PRINT commands 
solving calculations in, 234-235 
using 
commas in, 219-220, 222 
semicolons in, 218-219, 220 
Printer(s}, 59-75, 97 
and interface cards. 
JEEE-488, 65 
RS-232C, 85 
choosing a, 60 
Commodore, 66 
connecting a, 94 
do you really need a?, 68 
dot-matrix, 60-62 
features, 67 
making room for, 82-83 
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Printer({s}—cont 
noise, 70 
other than ere. 67 
outlet and cable 
parallel, 62, 64-65- 
fplotter 1520, 26° 
serial, 62, 63-64 
spead, 69-70 
types, 60-65 : 
what kind is best for vou? 68-71. 
Printing, 120 
commands, 71-73 
dot-matrix, 69 
graphic kay symbols, 178 
letter-quality, 69 


- Printouts, commands fot formatting, 


278-279 
PRINT USING commands, sing a sarni- 
olen in, 220-221 
Problem-salving tips, 96-00 
Program(s} 
display, using x key t slow down, 
| 182-183 
displaying a copy of a, 252 
educational, 153-164: 
executing a, 252 : 
execution, using the STOP key t to stop, 
203-204 | 
financial, 147-148 | 
for modems, 145-146 . 
game, 150-153 
in machine language, wr 268-268 
mode, 183 
caiculating in, 236 
output, using CONT ROL key t to sus- 
pend,186-186 


recipe and diet, 150 


saving, 156 : 
switching between, 108-1 
using | 
a screen window to t. 200-202 
| ‘felationat operators sito control, 
240-244 | 
Programmed function keys, 20, 30 
Programming | | 
aids, 155 an 
speech, 77 oe : 


Qa | 


Quality of the printed cert co 
Question mark 
key, 228 
using 
as the PRINT abbreviation 228 
‘in calculations, 228 | 
Quizzes, trivia, 150 | 
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Quete(s) | 
mode, 2061207 
and quotation mark, 205-209 
execution delays tn, 207 
Using, 208-209 
a CHRS code in, 276 
using reverse and flashing modes in, 
197-192 
Quotation mark and quote mode, 
ss BOB» POE 







RC command] 126-127 
Reatranging the material, 118 
Recipe and diet programs, 150 
Records, enteting, 126, 127-128 
Recorder(s} — 


should you buy a, 83-54 
Reducing sc sen display, 198 


operations, aging the equal sign in, 217 
operators, 242, 245 
Using to Gontrol programs, 242-244 
Raleasing a screen window, 200 


. Repeating 2 cc mand, 117 








Reprogrammirig the function keys, 253 
RESET button using 
the RUN/STOP key with, 204 
to Clear the computer and retain current 
| program, 204-205 
to completely clear computer memory, 
204 
Resuming execution of a stopped pro- 
gar, neta 
_ RETURN key, 1 






. Reverse and f ring 9 modes | 
in quotes, using, 191-192 
ef usi g, 190-191 
Reversed , diaplaying characters in, 
| 196g 
FF 27,8 
ing the, 89 


AS-2$2C printers and interface cards, 65 
RUN key 205) | 

RUN/STOP key| 202-208 

Running and recording software, 49-60 


s 
75-ohm antenna, 86-89 


Ste ta 8 di 25 


“Programs, 15 





294 #8Iindex 
screen 
| characters, changing the color of, 
781-185 
clearing the, 251. 
display, reducing, 198 
editing, 230. 
window, 198-202 
releasing a, 200 
setting a, 199-200 
using to 
display two things at once, 200 
edit a program, 200-202 
windowing, 34, 39, 44 
Scrolling, 167-168 
up and redispiaying cleared text, 174 
Searching the file,128 
Semicolon 
key, 218-222 
using 
in-INPUT commands, 220-221 


in PRINT USING commands, 


220-221 
to keep cursor from moving, 221 
Serial printers, 62, 63-64 
Satting 
a screen window, 199-200 
a tab, i109 
up your Plus/4 system, 79-98 
Setup requirements, 35-90 
SHIFT and SHIFT LOCK keys, 174-177 
SHIFT LOCK kay, 177 
Software | 
accessing the built-in, .250 | 
built-in, 15-16, 23-25, $9, 42 
built into the Plus/4, 135 
business and.personal productivity, 
140-144 
buying, 137-139 
cartndges, 50 
categories, 139 
Commands Reference Chart, 155-156 
commands 
built-in, 269-279 
general, 271 
commercia!, 50 
Commodore 64, 136 
compatibility probiems, 136-137 
demonstration of the built-in, 107-110 
how to choose, 133-156 
loading, 155-156 
media, types.of, 135-136 
modem, 76 
on cassette tapes, 50-51 
other, 16-17 
running and recording, 49-50 
special business applications, 146-149 
tuming on the, 104-107 
whiting your own, 155 


Solution order for cre calculations, 

| 238-239 

Solving a 

calculations in a PRINT command, 

234-235 
complex calculations, 237-242 

sound generator 35, 45 

SPACE bar 196-197 | 
cursor keys, and the DELETE key, 196 

Special 
business. spplicdtions software, 

146-149 
computer furniture, | | 8384 

Speech 
programming, 77 
synthesizers, 77 

Split-sereen high-resolution graphics, 

30-31, 44, 

Spreadsheet(s), 15, 24, 42: 115-116 
built-in, 102-103 _ : 
calculating on the, 12° 
commands, 272-276 
electronic, 144 | 
entering : 

numeric values on the, 112 

_ text items on be, Hoa | 

file into the word processor, merging a, 

118-120 : 
program, entering tha, 110-112 
work area, 106 : 

Stock evaluators, 148-149 

STOP key, 203-205 

Storing programs on cassette tapes, 

51-52 | 
Summary of calculation rules and sym- 
hols, 244-245 





- Switches and ports, 35-36 


Switching between 
modes, 176-177: 
programs, 106-106 
Switchbox, 27, 81, 87-88 
T 
300-ohm antenna, 87-88 
Tab, setting a, 109 
Talking games, 152 
Tapets) 
cassette, 50-62 . 
recorder, Datassette, 26-27 
Terminal Emulator | 
modem software, 76 
programs for modems, 145-146 
Text. | 
‘graphic mode, 175, 178 
using, 178-180 


mode, 176, 178 
using, 180 


oe te 


Transferring files to the word processor 
128-130 | 

trivia quizzes, 750 : 

Turing on the software, 104-107 

Typed commands, 273-278 

Typewriters, electronic, 68 

Typing a letter, 108 


U 


UD command, 127 
Understanding 
- gach key, 163-169 
the function keys, 247-255 
Up-arrow key, 237 - 
Using 
the built-in software, 99-431 
CHRS$ function, 254-265 | 
in quote mode, 216; 
CS key, 182-183 ! 
comma, 219-220, 222-227 
CONTROL key, 185-186 | 
DELETE key, 192-195 
equal sign, 217 
exponents, 237. i 
flashing mode, 188-190 . 
INSERT key, 194 
integer variables, 214-215) — 
keyboard, 157-257 1 
monitor for video display, 74-75 
parentheses, 239-240, 
multiple sets, 240-241 : 
question mark, 228-229. 
quote. mode, 208-209 | | 
relational operators to pontrol pro- 
grams, 242-244 7 , 
RESET button, 204-205 
reverse and. flashing mo s together 
190-192 | | 
RUN key, 205 od 


_ RUN/STOP key withthe Ri SETbution, 
204 


screen window, 200-202: : | 
semicolons, 218-221, 224 | 
SHIFT key with special am 177 


- SPACE bar 197 


STOP key, 203-204 
string variables, 213° 
_text/graphic mode, 178-100 
variables, 210, 211-212 | 
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Variable(s) 
types, 211 
using, 210, (271-212. 
using integpr 214-215 
using string, 213 
_ using the equal sign to assign values to, 


217 
Video display,|95 
selecting a Channel for, ‘90 
using a 
monitor fpr 74-75 
tv set fo 73-74 — 


Word — 
-processing|work area, 106 
processor(s), 15, 23, 42, 115-116, 
143-1144 
built-in, 101-102 
commands, 276-278 
merging ja spreadsheet into the, 
T16-120 
transferring files to the, 128-130 


Work — 
area 
fle-manac et, 107 
grap ator, 107 
moving e bund the, 108 
' $preadsheet, 106 


oosssing, 106 
combining, 16-116 
Wraparound, 166-167 


| Writing 


programs |n machine language, 
- 265-268 
your own software, 155 


& key, 180-19) 


_ &sigh key, 2151216 


# key, 235-236 


es key, 217 


key, 210-273 


, yaa key, 209-210 


-signikey, 236. 
%-sign key, 214 215 


